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The reaction of the ( i - lactone, 3 ^-acetox7-B-
norcoprostan-5 ^-hydroxy-6-carboxylic acid 5»6-lactone 
( i ) with sodium bicarbonate in methanol was reported to 
give the seco-compounds methyl -hydroxy-5,6-seco 
cholestan-5-keto-6-carbo3Qrlate ( i i ; . Reinvestigation of 
th is reaction has l ed to the conclusion that the product 
of the above reaction, under identical conditions, i s the 
B-nor compounds, methyl B-norcoprostan-3 p , 5fl> -dihydroxy 
-6-carboxylate ( i i i ^ and not the seco-compound ( i i ) . 
c o o Me 
Ci'O 
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I t has laeen shown that the behaviour of the 
-lactone ( i ) towards various nucleophiles i s the same 
i . e . the acyl oxygen f i s s i on takes place. 
The reaction of 3 ^-acetoxy-Sje-secocholestan-S-
keto-^-carboxylic acid ( i v ; with sodium bicarbonate and 
methanol gives thes^ -unsaturated ketone, 5,6-seco 
cholest-3-en-5-keto-6-carboxylic acid ( v ) and not ( v i ) 
as reported by Dauben e t . a l . 
C^ Wvi 
C 
Cx.) 
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In a l l other cases where 1,6-keto carboxylic 
acids have givfjn r ise to ^- lactones by the benzoyl 
chloride-pyridine method, the seco-acids possess an 
acetoxy group at Cg. 5,6-Secocholestan-5-keto-6-
carboxylic acid ( v i i ) (a 1,6-ketocarboxylic acid having 
no such group at Cg^ on treatment with benzoyl chloride 
and pyridine has been shown to give B-norcholest-5-ene 
iCgWsT 
( v i i i ) . 
C'MVO 
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The follo^-dng mechanism of the ^- lactone formation 
has been proposed. 
cSMti 
C i v ) 
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P A R T I I 
The Bamford-Stevens reaction of cholestan-6-one 
tosylhydrazone ( i x ) gives cholest-5-ene ( x ) whereas Cx i i ) » 
( x i i i ^ and ( x i v j have been obtained from 3 (i-acetoxy 
cholestan-6-one tosylhydrazone ( x i ) under identical condi-
t ions. 
v.vio., e.G. 
2. C W M ^T O 6 . V » Y 
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I n order to assign de f in i te configuration to 
the ether side chain in compound ( x i i i ) , the fol lovang 
degradative studies of 6-0I methyl ethers have been made. 
a. U^ SKoVvest's ^ 1 K. 1 
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S U M M A R Y 
P A R T - I 
The reaction of the ^- lactone , 3^3-acetoxy-B-
norcoprostan-5 y6-hydroxy-^-carboxylic acid 5 j6-lactone 
( i ) with sodi-um "bicarbonate in methanol gives, methyl 
B-norcoprostan-3yS , 5/8-dihydroxy-6-carboxylate ( i i ) 
and not methyl -hydroxy-5,6-secocholestan-5-keto-6-
carboxylate ( i i i ) as reported by Dauben e t . a l . 
COO Me 
i^aHC05/vAe0V\ 
CVl) 
C00A7, 
Similarly, the attack of other nucleophiles, 
such as hydroxide and ethoxide ions, on the 
/^-lactone ( i ) gives analogous products belonging to 
the B-nor steroidal series. 
OH • rrV 
HO COOH 
C'w) 
Conf l i c t ing results have been reported regarding 
the behaviour of the seco-acid» -acetoxy-Sje-seco-
cholestan-S-keto-e-carboxylic acid ( v i ) towards sodium 
bicarbonate in methanol. Reinvest igat ion has l e d to 
the conclusion that the product of t h i s reaction i s the 
o( ,y8-unsaturated ketone, 5,6-secocholest-3-en-5-4ceto-6-
carboxylic acid ( v i i ) and not -hydrojor-Sje-seco-
cholestan-b-keto-G-carboxylic acid ( v i i i ) as reported 
by Dauben et.al. . 
KaHtOj/MeOH 
•COOH 
(.vl) 
5 'WiHCo^ /rtCoH 
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CyVu) 
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The benjsoyl ciiloride-pyridine method of the 
^-lactone formation has been extended to another 
similarly disposed l f6-ketocarboxylic acid» 5,6-seco-
cholestan-5-lceto-6-carboxylic acid ( i x ) . The product 
obtained has been ident i f i ed as B-norcholest-5-ene ( x ) . 
PWCoCl/P-i 
The poss ib i l i ty that the corresponding/^-lactone, 
B-norcoprostan-5^-hydroxy-6-carboxylic acid 5»6-lactone 
( x i ) might be the intermediate in the above reaction 
has been ruled out and instead enol-lactone ( x i i ) has 
been suggested to be the probable intermediate. 
5-8 Hn 
O C=o 
Cxi) 
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The mechanism of t h e - l a c t o n e formation by 
"benzoyl chloride-pyridine method has been discussed. 
P A R T - I I 
The Bamford-Stevens reaction of tosylhydrazones 
of steroidal ketones i s reported to give o l e f ins , vdth 
or mthout rearranged skeletons. The decomposition of 
-acetoxycholestan-6-one tosylhydrazone ( x i i i ) with 
sodium in ethylene ^ y c o l has resulted in the formation 
of compounds ( x i v ) , ( x v ) and ( x v i ) . 
IJ t^ a. t-c*; 
OCHitHjOAt ^ ^ 
Cxv) 
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The behaviour of 6-0I methyl ethers towards 
boron t r i f luor ide -ace t i c anhydride has been discussed. 
( Part I ) 
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« 
In recent years* i t has become increas in^y 
evident that» by modification of the naturally 
occurring steroids i t i s possible either to increase 
or decrease certain physiological properties of th i s 
series of compounds. Changes in the basic carbon 
skeleton of a steroid may cause str iking changes in 
i t s physiological ac t i v i t y . For example, expansion 
of r ing D to a six-membered ring^ or contraction of 
p Q 
ring A to a five-membered r ing * may result in 
increased or decreased ac t i v i t y . Incorporation of 
substituents not commonly found vxith natural steroids 
or removal of angular methyl group at C^ j^ or Cj^ ^ 
examples of the types of structural changes which 
have been studied. 
D-^Iomoandrosterone and D-homoepiandrosterone 
have been found to possess androgenic ac t i v i t y . The 
3 -hydroxy compound, D-homoepiandrosterone ( I ) i s 
more active than epiandrosterone and i s about as 
potent as androsterone.^ 
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I n contrast "vn-th D-homodihydrotestosterone 
the A-homo compound i s pract ica l ly inact ive. 
A-Norhydrocortisone has been found to be 
/I 
inact ive" whereas A-norprogesterone is an antian-
5 drogen. 
A number of oxa-»and aza-steroids have been I 
prepared and tested fo r their b io log ica l ac t i v i t y . 
One of the most promising compounds in th i s new 
series i s 3-oxa-A-homohydrocortisone, which has 
anti-inflammatry ac t i v i t y as good as that of 
hydrocortisone. 
Chemical modifications of the structures of 
adrenal cort ical hormones by the introduction of 
9oC-halogen or 1-double bond have resulted in 
procJacts of higher ac t i v i t y . 
Replacement of 9o< -hydrogen atom in the 
cortisone and hydrocortisone by a chlorine atom 
7 
results in marked glucocorticoid ac t i v i t y . I t has 
been further observed that the ac t i v i t y i s inversely 
proportional to the size of the halogen atoms. Thus 
- 8 -
9®<-fluoro cortisone acetate i s more active than i t s 
o 
9(7<-chloro analogue. 
Introduction of a double bond into the 1,2 
position of cortisone and hydrocoi^tisone leads to 
3-4 f o l d increase in both ^ucocort ico id and a t i r -
heumatic a c t i v i t y . ^ l - D e h y d r o - 9 ( ? ( - f l u o r o h y d r o -
cortisone acetate ( I I ) possesses about 25 times the 
ac t i v i t y of hydrocortisone acetate in the mouse l i v e r 
^ycogen assay. 
(I) 
Schneider e t .a l .^^ have prepared 2-alkyl 
analogues of the adrenal cort ica l hormones. This 
modification has resulted in marked enhancement of 
adrenal cort ical ac t i v i t y . 2-Methyl hydrocortisone 
- 9 -
ace-fcate has been found to "be 10 times as active as the 
hydrocortisone in the ^ycogen deposition assay while 
the corresponding 9o< - f luoro derivative i s th i r t y 
e i ^ t times as potent. 
2-Methyl-!5 x-androst-l-ene derivatives show 
l i t t l e e f f e c t on the re la t i ve potencies? but a s l ight 
decrease in ac t i v i t y has been observed f o r Cg-methyl-
12 ated analogues.' 
13 
Petrow e t . a l . prepared a number of 4,6-dimethyl 
steroids and tested their b io log ica l a c t i v i t y . Bio log ica l 
examination of 4,6 /3 -dimethyl testosterone has revealed 
an exceptionally favourable index in the "levator'ani" 
assay. 
Introduction of ethinyl group at C^^ in the 
steroid nucleus has been found to increase the ac t i v i t y 
of the compound) 17 ^ -ethinylestradiol ( I V ) i s more 
active than estrone ( I I I ) . 14 
( 1 ) 
Cw) 
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The corresponding ethinyl derivat ives prepared 
from equilenin and equil in also show enhanced estro-
genic ac t i v i t y 15 
Reduction of ethinyl to a vinyl group decreases 
the ac t i v i t y to about one-half that of the parent 
15 ketone. 
16 Fried e t . a l . have observed an increase in 
both gonadotrophin inhibit ion and progestational 
ac t i v i t y as a consequence of substitution at Cg^ with 
chlorine or bromine. The 10,9-unsaturated analogue (V ) 
of -chloroethinyl-19-nor-4-androstene-17 j8 - c i - 3 -
one and the corresponding acetate are the most potent 
gonadotrophin inhibitors retaining high progestational 
ac t i v i t y . 
(V) 
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The replacement of angular methyl group at 
C^Q by hydrogen in progesterone does not reduce the 
b io log ica l a c t i v i t y . 19-Norprogesterone ( V I ) exhibits 
approximately the same ac t i v i t y as natural progesterone 
17 in rabbits. 
(H) 
18-Nor-D~homoandrostan-3, 17a-dione ( V I I ) i s 
one-tenth as active as testosterone and i s more potent 
18 than androstan-3» 17-dione. 
(vE) 
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Observations l i ke these continue to stimiolate 
research ac t i v i t y in the f i e l d of steroids with 
imusual carbon frame work and uncommon substituents 
at d i f f e rent positions in the steroid nucleus. 
A number of methods have been employed f o r 
19 
the preparation of ring-nor steroids, a b r i e f 
account of which i s recorded. 
1. Pvrolysis of 1 »6»-dicarboxylic or ketocarboxylic 
acids? 
l»2-Secocholestan-l»2-dicarboxylic acid CVII I ) 
on heating with acetic anhydride, followed by d i s t i l l a -
t ion under reduced pressure, gave A-norcholestan-l-one 
( I X ) . 
•y dist 
(YB) 
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Recently, 3,5-cyclo-6-norcholestan-7-one 
(X I ) has been prepared from 3»5-cyclo-6jV-seco-
cholestan-e ,7-dicarboxylic acid (X ) by pyrolyzing i t s 
lead sa l t at high temperature. 
C g H n 
COOH 
CE) 
l»6-Keto acids "when d i s t i l l e d under vacuum give the 
corresponding ring-nor compounds. For example, 
4,5-secocholestan~5-keto-4-carboxylic acid ( X I I ) when 
d i s t i l l e d under reduced pressure gave A-norcholest-3~ 
ene ( X I I I ) . 22 
- 1 4 -
WO OC elist C-COi,-Hi0') 
Simil ar ly» 5 »6 -se cochole stan-5-keto -6 -
carboxylic acid (XIV) gave B-norcholest-5-ene (XV) 
23 •when d i s t i l l e d under reduced pressure. 
C^HN 
cliStC-COt.-HzO> 
l-COOH 
( X V V ) C^^V) 
2. Intramoleculsir Keto-aldehyde * Keto-ester and d i -
ester condensation? 
5,6-Secocholestan-5-keto-6-aldehyde (XVI) on 
condensation with sodiTim ethoxide in ethanol gave 
P4 
B-norcholest-5-ene-6-aldehyde (XVI I ) . 
- 15 -
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A C O H , « a . O 
( x vO 
crio 
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25 
Recentlyi 3~hydroxymethyl-A-norchole s t -3-
ene (XIX) has been prepared from 4,5-secocholestan-5• 
keto-4-aldellyde (XV I I I ) using hydrochloric acid in 
acetic acid. 
( xvm) 
IJ H O / A C O H 
iv LAH 
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Methyl 3 -acetoxy-5,6-secocholestan-5-keto-6-
carboxylate (XX.) , prepared from 3/5-acetoxy-bje-seco-
cholestan-S-keto-e-carboxylic acid (XXE)* gave (XXI I ) 
on condensation with sodiiim methoxide in methanol. 
rTY 
OokW") ^ ^ ^ r 
I t has been shown that elimination of 
3-acetoxy group preceded condensation*-
Dieckmann cyoLization of dimethyl 2>3-
secocholestan-2>3-dicarboxylate (XXI I I ) gave 
3 -carbomethox;7-A~norcholestan-2-one (XXIV) 27 
- 17 -
C8«N 
MeOOc 
HeOOC- »; dil Ht\ RTEOOC 
Ui) M«OM 
3. Ring contraction via 3»5~cyclosterolds» 
3»5-Cyclocholestane (XXV) v/hen treated "with 
acetic acid and hydrochloric acid gave S-methyl-A-
norcholest-3(5)-ene (XXVI 
iMtOH,Htl, 
Y^ HIO 
HXC 
Cx.xvi) 
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4, The Favorskii rearrangement of g<^-halolcetones^ 
-HaLoketones on treatment with a base undergo 
rearrangement and in the case of a l i c y d i c X-haloketones 
this rearrangement i s attended by the contraction of 
2,29 
the r ing . Nace e t . a l . have applied th is method 
fo r the preparation of ring-norsteroids. 
Treatment of -bromocholestan-3-one (XXVII) 
with sodium ethoxide in ethanol gave a mixture of 
2-<jarbomethox:)r-A-norcholestane (XXVII I } * 3-carbomethoxy 
-A-norcholestane (XXIX) and dimethyl 2»3-seco-cholestan-2» 
3-dicarb oxylate (XX I I I ) . ^ 
f8Hi7 
VNaoe^, EiOH 
'y H«.Q,HaoH 
tAeOOC 
- 19 -
Treatment of 2o<-bromoallopregnane-3, 20-dione 
with sodium methoxide in methanol gave 35-40% y i e ld 
of a mixture of 2- and 3-carbomethoxy-A-norallopreg-
29 
nane-20-one. 
5. The Benzi l ic acid rearrangement of oC-diketones 8 
Treatment of 3-hydroxycholest-3-en-2-one 
(XXX) or 2-hydroxycholest-l-en-3-one (XXXI) with 
potassium hydroxide in n-propyl alcohol gave a s i n^e 
benz i l i c acid rearrangement product, A-norcholestan-2-
qf) 
ol-2-carboxylic acid (XXXII). 
CgHn 
Cxx.)^ ) 
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Similarly »b<7C-pregn-l-en-2-ol-3,20-dione (XXXIII ) 
on benz i l i c acid rearrangement gave a s i n^e product, 
A-nor-5<K.-pregnan-2-ol-20-one-2-carboxylic acid (XXXIV) 
in high y i e ld . ^^ 
CXKXUV) 
6. Interaction of Benzoyl chloride and pyridine with 
1,6-keto carboxTflic acids» 
1,6-keto carboxylic acids (XXXV) - (XXXVII) 
and (XXI) have been reported to give the corresponding 
/^-lactones on reaction vdth benzoyl chloride and 
pyridine. -iiactones when heated above the i r 
melting points give quantitative y ie lds of the corres-
ponding B-nor compounds. 
PKCOC\/t>>| 
CXX.XV) 
Cxxxv\) R=CM.AC 
CKXXVU) 
0 c=o 
CxxO 
CHOAC 
7. Action of boron t r i f l uo r ide on epoxides8-
Treatment of 4 , 5-epoxy-5^< and 4/3 , 
5--epoxy-5/3-cholestan-3-one (XXXVIII) v/ith the boron 
t r i f luor ide-e ther complex in benzene solution gave, 
in each case a mixture of 4~hydroxycholest-4-en-3-one 
(XXXIX) and A-nor-5/5-cholestan-3-one (XL) . The latter 
i s formed by spontaneous deformylation of 5-formyl-A-
nor-5 (: -cholestan-3-one (XLI ) . ' 
CftH,7 
35 
CXXXVIH ) 
CXL) OM 
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4 5-Epoxy-4c< - m e t h y l - c h o l e s t a n - 3 - o n e 
(XL I I ) with boron t r i f l uo r i d e gave a mixture of 
S'K-methylcholestane-3,4-dione ( X L I I I ) and 5/S-acetyl• 
36 A-norcholestan-3-one (XLIV). 
( x u O (/UWI) 
Simi lar ly , 4 ck , 5-epoxy-4^ -methyl-5<?( -cholestan 
-3-one gave 5c»<-acetyl-A-norcholestan-3-one as one of 
36 the products on reaction with "boron t r i f l u o r i d e . 
4/^  , 5/3 -Epoxy-4 c<-methyl cholestane (XLV) has 
been shoim to rearrange with boron t r i f l uo r i d e to give 
mainly 5-methyl-5c><-cholestan-4-one (XLVI). Under 
similar conditions the 4 , 5 - e p o x i d e (XLVII ) gave 
5-methyl-A-nor-B-homo-6-ketone (XLVII I ) > which 
rearranged on prolonged treatment with boron t r i f l u o -
ride to give 5-fflethyl-5/S-cholestan-4-one (XLIX).^"^ 
6FJ 
CXLViO 
o CWj CxuvO 
rrV 
CHj 
FTP. 
The action of boron t r i f l uo r i d e on 5o< ,6-epoxy-6 
/3-methyl-6t< -cholestane ( L ) has been reported to give 
38 5^ -methyl-A-homo-B -nor-4a-ketone (LI ) . ' 
c^Hn 
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8. Rearrangement of ( a ) 3-substituted"4-methvl steroids 
and Cb) S'-substltuted-^,4-diinethyl steroids^ 
The hydrolysis of 4<7<. nnethyl cholesteryl-
p-toluene stCLphonate ( L I I ) in 60% aqueous acetone in 
the presence of potassium acetate gave 55^ of 3o<. » 5(?{ -
c yc l o -4 -me thy l cholestan-€/3-ol ( L I I I ) together ^dth 
minor amounts of the diene (L IV; and unrearranged 
parent alcohol (LV) . In contrast, under the same 
conditions, 4^ -methyl cholesteryl-p-toluene sulphonate 
(LVI ) gave 80^ 4-methylcholesta-3,5-diene ( L IV ) , 5-7% 
of the r ing contracted alcohol ( L V I I ) , -(1/3 -hydro^QT 
ethyl)-A-nor cholest-5-ene and a trace of unrearranged 
parent alcohol ( L V I I I ) ; no 3 o(, -cyclosterol was 
obtained. 39 
( L V L ) 
Degradation of 4,4-dimethylcholest--5-en-3^-ol 
(L IX) by treatment with thionyl chloride gave 3- i so -
propylidine-A-norocholest-5-ene (LXI ) and 4,4-dimethyl 
40 cholesta-2,5--diene ( LX I I ) . 
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The compound (LXI ) arises by way of carbonium ion 
(LXII I ) whereas the compound (LJOEI) has been shown to 
afeise by trans-diequatorial bimolecular elimination 
(Eg) fr-om the intermediate (LX). 
Similarly* solvolysis of 3/3-tosylate or mesylate-4, 
4-dimethyl steroids has been reported to give A-nor 
^ 41-43 compounds-
44 
Recently, D-norpregnane derivat ives have been 
prepared from (LXIV). 5X-Pregn-16-en-3/9 -ol-20-one 
acetate (LXV) was converted to ethylene keta l . Hydroxy-
la t i on of the double bond v;ith osmium tetroxide in 
pyridine gave the corresponding diol vrtiich on treatment 
v/ith methane-sulphonyl chloride in pyridine gave the 
methane sulphonate (LXIV). The rearrangement of 
(LXIV) with potassium t-butoxide in t-butyl alcohol 
yielded a mixture of two separable isomers to vrhich 
structures (LXVI) and (LXVII ) have been assigned. 
hf-
-27 -
(LXVI)^n/-
( U X V H ) V S ^ = O < . 
The reaction i s similar to base catalysed 
pinacol-tj'pe rearrangement. 
.COR. 
9. Seleniiim dioxide and hydrogen peroxide oxidation of 
ketones t 
Treatment of 5o<-cholestan-3-one (LXVI I I ) vdth 
hydrogen peroiiide and selenic acid, follov/ed by 
e s t e r i f i c a t i on , gave 2o<.-carbomethoxy-A-nor-5o<.-choles-
- 28 -
45 tane (LX) as the major product. 3 -Carbomethoxy-A-
nor-SK-cholestane (LXIX) and methyl 2»3-seco-5cK.-cho-
lestane-2»3-clicarboxylate (XX I I I ) » v/ere also isolated. 
CsHi7 
C L X V I I I ) 
10. I rradiat ion ofo<.-diazoketonest 
I r radiat ion of 16-diazoestrone ffiifethyl ether 
(LXXI) mth u l t rav io l e t l i gh t in aqueous tetrahydro-
furan containing sodium bicarbonate gave, a f ter a c i d i -
46 
f i c a t i on , the nor-acid (LXXII ) . Simi lar ly , 16-diazo-
androstan-3-o l - lV-one (LXXEII > on irradiat ion in 
aqueous dioxane gave an excel lent y i e ld of the acidic 
47 »48 product ( LXX IV ) . ^ ' 
- 29 -
THF, Wj.O,NaHCO ,^uv • too« 
( L?CXH) 
H I O , DI'O* > W 
CLXXlV i^ 
Recently,"'"^ A-bisnorcholestane der ivat ives have 
been prepared by successive application of th is reaction. 
A-^isnorcholestan-l-one (LXXEX) has been synthe-
sized by the photolyfcic Wolff rearrangement of 2-diazo-A-
norcholestane-l-one (LXXVII). I r rad iat ion of 2-diazo-
cholestan-l-one (LXXV) gave A-Norr^cholestane-l-carboxylic 
acid (LXXVI) vAiich was converted in several steps into 
(LXXVII). 
H^n 
UV 
C L X X V ) 
MOOC 
- 30 -
\JM 
CL^c^vm") 
11. Action Qt grj-gn^rd reagent on epoxides? 
2 /S , 3-Epoxycholestane (LXXX) when treated 
with methyl magnesiiim iodide under usual reaction 
conditions* gs.ve A-nor steroid in 80% y i e l d ; other 
minor products were also obtained. The main product 
&o< - ( i-hydroxyethyl )-A-nor-5 «^-chole stane (LXXXI) 
consisted of a mixture of two epimeric secondary 
alcohols. In no case the desired product (LXXXII) 
50 was obtained from the above reaction. 
CHiM r^ 
(LXXXUl) 
12. Bamford-steyens reaction* 
C-Nor~D-homosteroids have "been prepared by 
alkaline decomposition of tosylhydrazones ( de ta i l s 
given on page ) . 
( Part I ) 
- 32 -
During the period 1947-48, Sorm and 
51»52 
coworkers reported an interesting sequence of 
reactions for the preparation of B-norcholesteryl 
acetate (LXX>I,V) which involves the interaction of the 
seco-acidj -acetoxy-5,6-secocholestan-5-keto-6-
carboxylic acid (XXI) and benzoyl chloride in pyridine. 
The neutral Product obtained in the above reaction was 
thou^t to be an enol lactone, 3-aceto3(y-5 ,6-seco-
cholest-4-en-5-•hydroxy-6-carbo:!<ylic acid 5,6-lactone 
(LXXXIV), which on heating beyond i t s melting point 
gave almost the quantitative y i e ld of (LXXXV) with the 
loss of carbon dioxide. 
rrY 
C x x l 
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45 In 19£6, Dauben and Ponken, reinvestigated the 
above reaction and supported the structure (LXXXIV) 
through the f o l l omng reactions. 
CXXO CU^KJC^^U) 
The formation of methyl 3 /6-hydroxy-5,6-seco-
cholestan-5-keto-6-carboxylate (LXXXVI) m.p.93.2-94.1°, 
in the above sequence of reactions was taken as a 
strong evidence in support of the structure (LXXXEV). 
This chemical evidence was» however, not matched by an 
equally e f f e c t i v e spectral support in the elucidation 
of the structure (LXXXIV). 
However* i t v;as shovm subsequently* by Dauben 
33 
e t . a l . that the product of the interaction of the 
seco-acid (XXI) and benzoyl chloride in pyridine i s not 
- 34 -
the enol lactone (LXXXIV) Tout an isomeric product, 
3 -acetoxy-B-norcoprostan-5 ^ -hydroxy-6-carboxylic 
acid 5,6-lactone (LXXXVIII). 
The nuc3-ear magnetic resonance spectrum of the 
product does not show the presence of a vinyl proton 
as demanded by structure (LXXXIV) but agrees mth the 
structure (LXXXVIII). Other spectral characterist ic 
also supported the structure (LXXXVIII), e.g» I n f r a -
red spectriim shovrs a strong peak at 1820 Cm"^  charac-
t e r i s t i c of a - l a c t o n e . The formation ofy3-lactone 
intermediates in other paral le l cases has also been 
34 real ized such as in androstane, pregnane and 
32 
atiocholane ser ies. The pyrolysis o f - l a c t o n e in 
each case gave the quantitative y i e ld of the 
- 34 -
the enol lactone (LXXXIV) but an isomeric product* 
3 ^-acetoxy-B-norcoprostan-5/Q -hydroxy-6-carboxylic 
acid 5,6-lactone (LXXXYIII). 
.t^ Hn 
The nuclear magnetic resonance spectriim of the 
product does not show the presence of a vinyl proton 
as demanded by structure (LXXXIV) but agrees with the 
structure (LXXXTOII). Other spectral characterist ic 
also supported the structure (LXXXVIII), e .g . I n f r a -
red spectrum shows a strong peak at 1820 Cm~^  charac-
t e r i s t i c of a ^- lactone. The formation o f^ - l ac tone 
intermediates in other paral le l cases has also been 
34 real ized such as in androstane, pregnane and 
32 
atiocholane ser ies. The pyrolysis o f - l a c t o n e in 
each case gave the quantitative y i e ld of the 
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corresponding B-nor steroidal der ivat ives and th i s has 
now "become one of the useful methods for the preparation 
of r ing nor-compounds. 
The c is A/fe r ing junction in the^ -lactone 
(LXXXVIII) has been supported by optical rotatory 
dispersion studies in one of the compounds obtained 
from theyS -lactone (LXXXVIII). The trans A/B ring 
55 
junction has also been suggested on chemical basis* 
but with reservation that scanty information i s avai-
lab le on the behaviour ofy3 -lactone of a t e r t i a ry 
alcohol and as such chemical evidence can not be 
regarded as absolutely conclusive. I t has been there-
fore preferred to accept the conclusions arrived at 
through optical rotatory dispersion studies with 
respect to t,he orientation of the lactone moiety in 
(LXXXVIII). 
In the l i g h t of the changed structure, Dauben 
33 
e t . a l . explained the formation of (LXXXVI) from 
(LXXXVIII) through the fol lowing pathway! 
OCHJ 
pAO-toA^ f -tlul 
(^LXXXVl ) 
The reaction has been shown to be in i t ia ted by the 
nucleophilic attack by methoxide ion on carbonyl. 
carbon (o f the lactone) giving r ise to the ionic 
species (LXXXIX). This undergoes lactone r ing opening 
together vath carbon-carbon bond f i ss ion ( re t ro -a ldo l 
type) to give the carbanion (XC) which picks up a 
proton from the solvent to give (LXXXVI). The ease 
with which the carbon-carbon bond f i s s i on has been 
shown to occur under such a mild condition to form the 
seco-compound i s interest ing and deserves attention. 
- 37 -
45 
I t has been shown "by Kace e t . a l . that 
compounds of the type (XCI) do not suf fer carbon-carbon 
bond cleavage even under very drastic conditions ( i . e . 
in bo i l ing n-amyl alcohol vrith sodium hydroxide). 
COOH 
(x^cw) 
2S Further, Mace e t . a l . f a i l ed in the ir attempts 
to prepare (LXXXTOI) from (XXI) f o l l omng the method 
CvO 
described by Dauben e t » a l . and instead obtained the 
product of elimination* 5>6-secocholest-3-en-5-keto-6-
carboxylic acid (XCIID which on methylation gave the 
methyl ester (XCIV). 
NaHCOs/HeOH 
CQCiVV 
1 C^cm) 
^coowie 
With th is background the present study, 
comprising of the f o i l ova ng, was under taken. 
A. Reinvestigation of the interaction of the 
j8-iactone (LXXXVIII) and sodium bicarbonate in methanol 
and the general behaviour of the ^ -lactone (LXXXVIII) 
towards other nucleophiles such as hydroxide and ethoxide 
ions. I t was considered possible that the -lactone 
(LXXXVIII) under these conditions may give r ise to B-nor 
steroidal compounds of the type (XCV) through the simple 
process of hydrolysis ( so l vo l ys i s ) . 
- 39 -
c = o 
6R. 
HO 
(L-XXXVUN) 
B. Reinvestigation of the behaviour of the seco-
acid (XXE ) towards sodium bicarbonate and methanol. 
As pointed out ear l ier* previous workers 
d i f f e r ed in the i r f indings in th is regard. 
C. Determination of a probable mechanism of the 
^-lactone formation from the seco-acid (XXI ) » benzoyl 
chloride and pyridine. 
D. Extension of the above method of yS -lactone 
formation in other similarly disposedi^B-ketocarboxylic 
acids, in steroidal as well as non steroidal systems. 
- 40 -
33,53 
A. Interact ion of the ^- lactone (LXXXVIII) and sodium 
bicarbonate in methanol? 
The reaction of the ^- lactone (LXXXVIII) vath 
sodium bicarbonate in methanol was carried out under ' 
conditions similar to those described by Dauben e t . a l . 
The product thus obtained has been shown to be B-nor 
der ivat ive , methyl B-norcoprostan-3y6 , 5^-dihydroxy-6-
carboxylate (XCVI) and not the seco-compound (LXXXVI).^^ 
Reaction of (LXXXVIII) with sodium imthoxide in methanol 
also gave (XCVI.). Similar ly, the yS-lactone (LXXXVIII) 
with hydroxide and ethoxide anions gave the corresponding 
B-nor derivat ives (XCVII) and (XCVII I ) , respect ive ly . ^ 
o 
•u 
K> o <J OEt/, Etow 
HO COOH COOEt 
(^xcvvw) 
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In these nucleophilic reactions, the nucleophile 
attacks the carbonyl carbon of the lactone group and 
the solvolysis occurs via acyi-oxygen f i s s i on . 
Ident i f i ca t i on of the products of Solvolysis of the 
/6 -lactone (LXXXVIII). 
Methyl B-norcoprostan-3 ^ > 5/5 -dihydroxy"6-cartooxylateL>^'^vO 
m.p.lOl®, I^J + 34.0° ( C H C I 3 ) . 
The compound (XCVI) analysed correctly f o r 
^28^48*^4' ^^^ ^^^ infra-red spectrum shovrs strong 
absorption peak at 3580 (hydroxyl .grouj^s) and another 
sharp peak at 1739 (ester carbonyl group). 
k As formulated aoove, compound (XC7I) contains 
two hydroxyl ^proups. Their presence* as v/ell as 
dist inct ion between the two hydroxyl groups (one 
secondary and the other t e r t i a r y ) have been established 
through the oxidation and acetylation of (XCVI). 
Ch-Oi 
HO COOMe 
wo cooHe 
C \ 0 
Methyl B-nor~"coprostan-3-keto-5^ -hydroxy-6-carboxylate 
( I C ) , m.p.l95°» analysed correct ly ror I t s 
infrared spectrum shows absorption bands at 3560 
(hydroxyl group), 1735 ( es ter carbonyl funct ion) and 
1705 Cm"^ (ketonic carbonyl funct ion) . 
Methyl 3/3 -acetoxy-3-norrcoprostan-5/3 -hydroxy-6-
carboxylate (C ) » ra.p.96°, To^ T + 4 6 . 2 (ch loro form) , 
analysed correct ly f o r G^gJi^O^, I t s in f rared spectrum 
shovrs the Presence of hydroxyl group (3560 Cm~^) and the 
ester group (1735 Cm"^). 
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The presence of hydroxyl group both in the 
acetylated (C) as well as in the oxidation ( IC ) 
products of the compound (XCVI) indicates that th i s 
hydroxyl group i s t e r t i a ry and> as expected, escaped 
oxidation and mild acetylation. These experiments 
leave no doubt as to the presence of two hydroxyl 
groups in the meth^nolysis product of (LXXXVIII) and 
i s compatible with the B-nor structure (XCVI). 
The seco-compound (LXXXVI) of Bauben et .al .^^*^^ 
under the similar oxidation conditions would have 
given a diketone wi^hich could be formulated as (C I ) . 
However, work in these l ines was not persued by them. 
They have also not given spectral data f o r the 
compound (LXXXVI). 
> 
Cci) 
0 "^ C-OOMe 
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The diketone ( C I ) as such woi£Ld shov; the absence 
of a hydroxyl band but i t s enol ic form may show absorp-
t i on in hydrox:)rl region (2700 in in f ra-red 
58 
spectrum. Iti that case the carbonyl peak would have 
been considerably sh i f ted (about 1680 Cm*"^ ) which indeed 
i s not the case as shown by the in f ra-red spectrum of 
the oxidation product i . e . ( I C ) . Further, as may be 
expected, the enol ic form of (C I ) shoxjld respond to 
f e r r i c chloride t e s t , but th i s has not been observed. 
The acetylated compound, m.p.96° obtained from 
(XCVI) i s not the knovm seco-compound (XX). This has 
been experimentally substantiated by m.p. and mixed 
m.p. and the i r rotat ions. 
In the opinion of the present author an easy 
check experiment concerning the structure (LXXXVI) 
could have been carried out by converting i t into the 
20 ° knovm acetate (XX), m.p.Sl®^ j-p^ J + 64.5 (chloroform) . 
Q «-COOHe "-(too Me 
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^ -Lactones in other series such as pregnane 
and atiocholane series have also been reported to 
provide the B-nor steroidal compounds under similar 
32 reaction conditions. 
coov\e 
CCH) 
The formation of (XCVI) from the^^-lactone 
(LXXXVIII) by sodium bicarbonate in methanol may be 
considered to have proceeded according to the f o l l ow-
ing reaction pathways 
HO COOttts 
P/totov. -VWe 
OCfts 
CoOCWi 
The same product (XCVI; i s obtained when 
(LXXXVIII) reacts with sodium methoxide in methanol 
and th is suggests that the methoxide anion i s involved 
in the bicarbonate reaction. A similar mechanism can 
be proposed with other nucleophiles such as hydroxide 
or ethoxide anion. 
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Ethyl B-norcoprostan~3 3 >5/^-dihydroxy-6-carboxylate 
(XGVII I ) , m.p,106°; 
The compound (XCVIII ) analysed correct ly f o r 
^29^50^4 infra-red spectriim shows absorption 
at 3560 and a s in^e sharp peak at 1730 Cm-^. By 
analogy with the nn&thyl ester (XCVI) , i t has been 
suggested to have the structure (XCVII I ) . 
I t i s interest ing to note that sodium bicarbo-
nate in ethanol does not give smooth reaction v/ith the 
-lactone (LXXXVIII). I t aoDears that the ethoxide 
anion is not formed in e i f e c t i v e amount. Further, 
ethoxide anion by i t s r e l a t i v e l y larger bulk than the 
methoxide anion v/ill be resisted in ster ic sense* in 
i t s approach to the lactone moiety. However» reaction 
occurs smoothl.y when ethoxide anion i s present in 
substantial concentrationj such as when sodixim i s 
dissolved in ethanol. 
B-Norcoprostan-3» 5/^  -dihydroxy-6-carboxylic acid 
(XCVII ) , m.p.l83°^ ^^ + 95.4" ( chloroform). 
The dihydroxy acid (XCVII) vas obtained by 
alkaline hydrolysis of t h e - l a c t o n e (LXXXVIII). I t 
analysed correctly for Cg^H^gO^ and i t s in fra-red 
- 48 -
spectrum shows absorBtion at 3600, a broad band between 
3400-3200, and at 1710 Gm"^. I t s structure has been 
established through i t s relationship with the methyl 
ester (XCVI), acetylated compound (G) and B-norcholes-
tero l (CIV). 
H 0 COOHe 
rtd coo He 
COOV\e 
VI0 COOH 
( e . v ) ( IC ) 
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B-Korcoprostan~3-keto-5^ -hydroxy-e-carboxylic acid (CV) 
analysed correct ly f o r I t s infrared spectrum 
shows bands at 3580, 3400-3250, 1715 and 1710 Cm."^ 
The ident i ty of B-norcholesterol (CIV) , as 
obtained above, was established by comparison with 
an authentic sample. 
These experiments c lear ly show that , ( a ) compounds 
(XCVI), (XCVII ) , (XCVIII ) and (C) are B-nor stero idal , ( b ) 
the functional groups in (XCVI) and (XCVII) have the same 
configuration and ( c ) the A/B ring junction in both the 
casen (XCVI) and (XCVII) is the same. This further shows 
that the lactone opening by hydroxide or alkoxide anions 
(both in sodium bicarbonatennethanol and sodium alkoxide-
alcohol media) occurs with acyl-oxygen f i s s i on . In th is 
respect the^S -lactone (LXXXVIII) shows uniform behaviour 
towards the various nucleophiles used. 
B. Reinvestigation of the interaction of the seco-acid 
(XXI) \n.th sodium bicarbonate in methanol. 
In view of the conf l ic t ing results reported^ 
regarding the behaviour of the seco-acid (XXI) \^ ri.th 
sodium bicarbonate in methanol, th is reaction was 
reinvestigated. 
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53 Dauben and Fonken obtained the hydroxy acid 
(LXXXYII) in the bicarbonate reaction. On the other 
96 
hand» Nace and Capstack reported the product (XCI I I ) 
of elimination under the same conditions of reaction. 
When the seco-acid (XXI) was treated with sodium 
bicarbonate in methanol under conditions as reported 
by ear l i e r workers^ the o i l y product obtained was 
found to be the(<»yS -unsaturated ketone (XC I I I ) . 
Attempts to regenerate (XXI) by reacting the 
o i l (XCI I I ) with acet ic anhydride and pyridine f a i l e d 
thereby showing the absence of (LXXXVII). The o i l y 
product (XCI I I ) on methylation with diazomethane gave 
another o i l (methyl es ter ) shown to be mainly (XCIV) 
and not (LXXXVI) by i t s nonconversion to (XX) by 
acetic anhydride and pyridine. The infra-red and 
U.V. spectra also support the structure (XCIV). The 
infra-red spectrum shows a peak at 1680 ( c< -unsatura-
ted ketone) and another peak at 1733 C m . a n d none in 
the hydroxyl Eegion. The U.V. spectrum shows absorption 
maxima at 230 my>-(log ^ 4.04) indicating ^ -unsatura-
ted ketonic function. 
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I t is reasonable to assume that the compound 
(LXXXVII) i s formed as the i n i t i a l product "but, being a 
typical aldol > i t readily loses a molecule of water in 
alkaline medium; the driving force f o r such an elimina-
t ion being the formation of stable -unsaturated ketone. 
These f indings are in complete agreement vath 
25 those reported by Nace and Capstack. 
C. Mechanism of the -lactone (LXXXVIXI) formation. 
The int,eraction of the seco-acid (XXI) and 
benzoyl chloride in pyridine i s interesting in the sense 
that , ( a ) i t involves the carbon-carbon bond formation 
(C^-C^) and (b ) i t gives theyS-lactone (LXXXVIII ) of 
the t e r t i a ry alcohol (CVI) . 
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fatt.i 
I t was suspected that the i n i t i a l reaction 
product of the seco-acid (XXI) mth benzoyl chloride 
or acetyl chloride in pyridine, may be the correspond-
ing acid chloride (CVI I ) . 
toon CO CI 
( c v u ) 
The intermediate acid chloride then may under-
go dehydrohalogenation by pyridine (base) to give a 
ketene intermediate (CVI I I ) which w i l l undergo in t ra -
molecular reaction v;ith C^-keto group to give the 
/S-lactone (LXXX-VIII). 
so 
Cc-vvw) 
Ketenes are known to react with ketones to 
p rov ide - l ac tones> the reaction is>however, catalysed 
by boron t r i f luor ide-e therate . 59 a The generation of 
ketene from acid chloride by base catalysed dehydro-
halogenation i s also a well known fact 59b This 
mechanism appears to be attract ive and has also been 
suggested by other vrorkers.^^ 
In order to check the proposed mechanism 
involving acid chloride (CVII ) as an intermediate, the 
seco-acid (XXI,) v/as reacted with thionyl chloride in 
pyridine and the reaction mixture v;as allov/ed to stand 
f o r variable lengths of time. In another set of 
experiments, the acid chloride (CVI I ) was prepared and 
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then allowed to react with pyridine. In either^case* 
the/S-lactone (LXXXVIII) v;as not obtained but only tar 
was formed. The fa i lure to obtain (LXXXVIII) in these 
experiments shows that the acid chloride (CVI I ) i s not 
an intermediate in the ^ -lactone formation. 
The other possible intermediate involved in the 
/S -lactone formation could be a mixed anhydride (CIX)» 
obtained by the reaction of the acid chloride and the 
seco-acid (XXI) . 
Cc-v/^ ^ 
The mixed anhydride (CIX) appears to be the 
plausible intermediate since the jS-lactone (LXXXVIII) 
has been obtained by the reaction of (XXE)» acetic 
anhydride and pyridine, a combination which w i l l most 
certainly give a mixed anhydride of the type (CIX). 
Considering the various conditions in which the 
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-lactone (LXXXVIII) has been prepared from the seco-
acid (XXI) (benzoyl chloride/pyridine, Acetylchloride/ 
pyridine, acetic anhydride/pyridine) and those in v/hich 
(LXXXVIII) has not been obtained, i t i s possible to 
suggest the fo l lowing mechanism. 
C8 
C=:C) 
( L x x x v m ) 
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Step (a> accounts for the formation of the mixed 
anhydride (CIX)> which provides a carbanion by the loss 
of i><-hydrogen ( t o acid anhydride group) as a proton 
similar to Perkin reaction. The carbanion in step ( d ) 
attacks the Cc-carbonyl carbon to give the B-nor skele-
ton. The oxyanion in steD ( e ) expels the carboxylate 
group by intramolecular substitution process to 
provide (LXXXVIII). 
D. Extension of benzoyl chloride-pyridine method of 
^ -lactone formation? 
Interest ing results have been obtained when the 
benzoyl chloride-pyridine method ofy3 -lactone formation 
was extended to other similarly disposed l»6-keto 
carboj<ylic acids. 
5-Keto-5,6-secocholestan-6-carboxylic acid 
(XIV)^^*^'^'®^ was obtained from cholest-5-ene (CX) by 
( a ) chromic acid oxidation and (b ) ozonolysis fol lowed 
53 
by alkaline hydrogen peroxide oxidation, the l ^ e r 
gave a better y i e ld of (XIV) . I n chromic acid oxida-
t ion of (CX)> cholest-5-en-7-one (CXI ) , the product of 6IL a l l y l i c oxidation vjas also obtained. 
Ccx ) Cxw^ Ccx\) 
Ccxn) eOOHe 
The ident i ty of the seco-acid (XIV) v;as 
confirmed by conversion into i t s methyl ester (CXI I ) . 57 
When the seco-acid (XIV) was treated with 
benzoyl chloride and pyridine under conditions ident i -
cal to those employed in the case of 3/5 -acetoxy-5» 
6-secocholestan-5-keto-6-carboxylic acid (XXI) » the 
product obtained was ident i f i ed as B-norcholest-5-ene 
(XV). The same product (XV) was obtained V7hen acetyl 
chloride vxas used instead of benzoyl chloride» but in 
62 lower y i e ld . 
pVvCocj/9^ 
•eoOH 
( A W ) 
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The correspondingyS —lactone (CXI I I ) was not 
obtained in these reactions. 
C8W17 
Ccxm) 
Ident i f i ca t i on of the compound (XV) as B-nor 
cholest-5-ene i 
22 
The compound (XV) m.p.66°, [p<] -125° 
D 
363 (reported"*^ f o r B-nor::;cholest-5-ene » m.p.63-64° 
M r -129) analysed correct ly for CggH^^. I t has 
been shovm to be identical with an authentic sample 
of B-nor''cholest~5-ene (XV) by m.p. and mixed m.p, 
and by comparison of infrared spectra. The authentic 
sample of (XV) was prepared according to the method 
S 3 
described by Dauben e t . a l . as shown in the given 
scheme. 
-CO; 
c x v ) 
0 SoClz 
C L X X K V ) 
In vie-w of the fac t the^ -lactones can be 
decomposed to the corresponding o l e f in i c compounds, 
i t was suspej/lcted that t h e - l a c t o n e (CXI I I ) might be 
the precursor of the o l e f in (XV) in the benzoyl chloride-
pyridine reaction of (XIV). 
In order to test the va l id i t y of such a possibi-
l i t y , the -lactone , B-norcoprostan-5~/3--hydroxy-6-carbojQr-
l i c acid 5,6-lactone (CXI I I ) was prepared according to 
the method described by Mehrhof and Egle. 64 
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Na.OMe/HeOH 
C-OOMe 
TsCl/pv) 
-c=o 
eooH 
The ^- lactone (CXI I I ) thus obtained was allowed 
to stand in benzoyl chloride-pyridine medium fo r 2 days. 
I t provided no o l e f in (XV) and the unchanged/^-lactone 
(CXI I I ) was recovered quantitat ively. From th i s 
experiment i t i s obvious that the ^- lactone ( C X I I I ) ' i s 
not involved as a precursor of (XV) in the reaction of 
(XIV) with benzoyl-chloride and pyridine. 
The seco-acid (XIV) when heated with sodium 
acetate-acetic anhydride under re f lux» gave B-nor 
« 
cholest-S-ene (XV). Acetic anhydride and sodium acetate 
are known to react with 1,5-ketocarboxylic acids t o give 
6-membered enol lactones.^^ 
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I t appears that the seco-acid (XIV)» a 1,6-
ketocarboxylic acid in an analogous fashion gives the 
corresponding enol lactone (CXV) as an intermediate in 
i t s reaction vjith benzoyl chloride and pyridine or 
acetic anhydride and sodiiaiti acetate. 
Seven-membered enol lactones involving ring B 
34 
are not common and very l i t t l e i s known about such 
compounds regarding the i r s t ab i l i t i e s . I t i s probable 
that the enol lactone (CXV) under the conditions of 
reaction decomposes to provide the o l e f in (XV). CgHn 
Cxw) CAYM) 
The discrepancy between the behaviours of the 
seco-acids (XXI) and (XIV) towards benzoyl chloride and 
pyridine i s intr iguing, the former provides the yS-lactone 
(LXXXVIII) whereas the corresponding^-lactone (CXI I I ) 
i s not obtained from the latter acid. The fol lovdng 
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explanation i s being wroiDosed on the basis of model 
study and general considerations. 
The formation of an enol lactone in the case of 
(XXI) seems to be d i f f i c i i l t because i t can occur only 
through enolization of Gg - ketogroup creating a double 
bond between C^ and Cg in ring A. Introduction of a 
double bond in a cyclohexane ring (chair form) causes 
the ring to acouire half-chair conformation with 
concomittal change of axial group to quasi axial and 
equatorial group to quasi-equatorial positions. In 
such a situation, acetoxy group at Cg ( ^^  -oriented and 
equatorial in the non-enolic form of XXE) becomes 
Quasi-ecuatorial and interacts with the methyl group 
at Cq_q (C f , l j 4 - f l a g pole interaction in the boat form 
of cyclohexane). 
This postulate f inds support from the work of 
34 
Ourisson and Hull . They subjected the seco-acid 
(CXVI) to heating i-ath acetic anhydride and sodium 
acetate under re f lux . The product thus obtained was 
shown to be enol lactone (CXVII)> but the 3^-acetoxy 
group was knocked o f f during the reaction. The 
elimination of the acetoxy group from Cg may be taken 
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as an evidence of increased interaction between 
Cg-acetoxy and C^Q-methyl groups with a double bond 
between C^ and Gg. 
OBz 
^ZOOH 
SaO ^ c./AeiO 
^ 
CCKVU) 
Since in the seco-acid (XXI) the enol ization i s 
not encouraged* i t s reaction with benzoyl chloride in 
pyridine fo l lows the other reaction pathway giv ing r ise 
to the ^-lactone (LXXXVIII). 
Compared with (XXI) » the seco-acid (XIV) i s 
l i k e l y to be more susceptible to enolization since there 
i s no such inhibit ing factor as associated with (XXI) and 
this may cause the di f ference in product formation. With 
the greater tendency f o r enol izat ion, i t i s reasonable 
to assume that the seco-acid (XIV) may give r ise t o the 
enol lactone (CXV) and not to the^ -lactone (CXI I I ) in 
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benzoyl chloride pyridine medium or \\rith acetic anhydride 
and sodium acetate. 
In a l l other cases where benzoyl chloride-
O Q Q Q 0/1 
pyridine method has given r i se t o ^ -lactones 
the seco-acids possess an acetoxy group at Cg* The 
nature of the product to be formed from 1,6-keto 
carboxylic acids i s , there fore , dependent upon factors 
which are concerned with the enolization of the keto 
group. In the absence, or small degree of enol izat ion, 
a ^- lactone i s the more l i k e l y product, whereas in cases 
where enol izat icn occurs substantial ly, enol lactones 
are expected. 
When an open chain 1,6-ketocarboxylic acid, 
6-keto-heptanoic acid (CXVIII ) v/as treated with benzoyl 
chloride and pyridine, a neutral product was obtained, 
though in a small y i e ld . A l l evidences suggest that 
the product is an enol lactone (CXIX) and not the 
65 corresponding^-lactone (CXX). 
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O 
Ccxvj\\\) 
H.C 
O 
\ I 
c = o 
CCXIX) Ccxx) 
The -lactone (CXI I I ) undergoes ready decarboxy-
l a t i on when heated to 160° to give almost quantitative 
y i e l d of B-norcholest-5-ene (XV). Further, i t under-
goes f a c i l e reaction with alkoxide and hydroxide anions 
to give the B-nor steroidal compounds; the react ion 
inv l l ves acyl-oxygen bond cleavage. In these respects, 
the ^ -lactone (CX I I I ) shows strong s imi lar i ty to the 
-lactone (LXXXVIII) . 
OH 
c=:o 
<cxm) 
HO COOH 
CMiNz 
c x v ) 
HO ccoMe 
Ccxiv) 
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The reactions of the seco-acid (XIV) with benzoyl 
chloride in pyridine, with acetic anhydride and sodium 
acetate, and the decarboxylation of the ^-lactone (CXI I I ) 
at an elevated temperature, provide new routes to B-nor 
cholest-5-ene (XV). 
Although -lactones (LXXXVIII) and (CXI I I ) are 
f a i r l y stable compounds and can be pur i f ied by c rys ta l -
l i z a t i on , attempts to puri fy them by chromatography using 
alumina must be avoided. An attempt to puri fy (LXXXVIII) 
or (CXI I I ) by passing through alumina column, resulted 
in the to ta l change of the lac to i^s . 
The p -lactone (LXXXVIII) on passing th rou^ 
neutral alumina provided a compound m.p.275° and none of 
the or ig inal compound could be recovered. 
Similar ly, (CXI I I ) gave a compound m.p.l88° 
with a small amount of B-norcholeBt-5-ene (XV). The 
analytical data of the compound m.p.l88° accounts f o r 
two oxygen atoms (may be as -COOH) which' i s supported 
by infra-red spectrum (2950, 1695 Cm.~^). 
( Part I I ) 
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In the i r moniimental paper, Bamford and Stevens 
described the alkaline decomposition of a niimber of 
toluene-p-sulphonylhydrazones. This reaction, now 
knovm as the Bamford-Stevens reaction, i s noted f o r 
g iv ing r ise to a variety of products. 
The tosylhydrazones of aromatic aldehydes and 
ketones y i e ld aryl diazomethanes^® whereas al iphat ic 
and a l i c y c l i c analogues give o l e f i n s ; sometimes o l e f i n 
formation is accompanied mth skeletal rearrangement. 
Diazonium compound has been suggested as an intermediate 
in the latter case. 
Hydrocarbons, azines, t r iazo les and ethers have 
also been reported as Bamford-Stevens reaction products. 
Ole f in formation? 
Pinacolone tosylhydrazone (CXXI) on alkaline 
decomposition in the protic solvent gave tetramethyl-
ethylene (CXXII).®^ 
H3C CH3 
( ^ 3 ) 3 C - C = M Ts Na.E.G,A^ ^ ^ 
H3C 
(CXXI) 
3C 
(nxxT ) 
(CXXII) 
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Camphor tosylhydrazone (CXXIII ) in an analogous 
reaction yielded camphene (CXXIV) in a very high y i e ld . 66 
V4a< E.G , 
The Bamford-Stevens reaction has also been 
extended in the f i e l d of steroids and terpenoids* the 
products reported are o le f ins with and/or without 
rearranged skeletons. 
68 
In 1954, Elks e t . a l . carried out the 
decomposition of hecogenin acetate tosylhydrazone 
(GXXV) with sodium in ethylene glycol and obtained at 
least three products (CXXYI)»(CXXVII) and (CXXVIII). 
The compounds (CXXVII) and (CXXVIII) possess rearranged 
carbon skeletons belonging to C-nor-D-homo steroidal 
ser ies. 
TsHW-H 
Ccxxvn") 
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The struicture of compound (CXXVIII) has been 
proven to be (CXXIX).^® 
68 Elks e t . a l . ® also found that 3/3 -acetoxy-12 ^ • 
methanesulphonyloxy-522a-spirostan (CXXX) on 
methanolysis gave (CXXIX) v;hereas 12<<-methanesiolpho-
nyloxy-compound under similar conditions remained 
unchanged. 
(CXX\x) 
In analogy with the above observation, they 
proposed that probably in the decomDosition of (CXXV) 
the double bond rearrangement of the follo\dng type 
occurs under the inf],uence of a base. 
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Base 
CC-XXV^ 
Ts 
I t i s the azo-form (CXXXI) that undergoes decomposition 
and rearranp;ement through the carhonium ion intermediate. 
In such a double-bond rearrangement the newly formed 
s i n^e bond between C^p and JM w i l l v. be predominantly in 
the more stable equatorial ( ^ ) configuration and thus 
sat is fy ing the geometrical requirements f o r a Wagner-
Meerwein rearrangement ( i . e . the chain N - C^g "" " 
coplanar). I t i s known that the Wagner-Meerwein 
rearrangement occurs most readi ly v;hen the four reacting 
70 centres l i e in one plane. 
71 
Barton and Robinson when applied th i s reaction 
in cholestane and ergostane ser ies j obtained o le f ins 
without the rearranged carbon skeletons. Cholestan-6-
one tosylhydrazone (CXXXII) when treated v;ith sodium in 
ethylene ^ y c o l gave cholest-5-ene (CX). -Acetoxy-
ergosta-7J22-dien-6-one tosyl^hydrazone (CXXXIII) and 
3y8-acetoxy ergost-22-en-6-one tosylhydrazone (CfXXXV) 
- 83 -
under similar reaction conditions gave ergosteryl 
acetate (CXXXIV) and 3j8 -acetoxyergosta-5, 22-diene 
(CXXXVI)» respect ively. Ko other products vrere reported 
in these reactions. 
ctr 
N-MHTs 
Kka-EQ? A 
Ma. ^ A 
N-MHTs 
(CXX-XillJ C^KXXW^ 
K 
Na- E.Q» A 
N-MHTs 
- r ^ 
,72 In 19S5, Corey and Sneen"^ reported the formation 
of 3/3 -hydroxycholest-7-ene (CXXXVIII) from 3^ -hydroxy-
chole stan-7-one tosylhydrazone (CXXXVII) under the 
Bamford-Stevens conditions. 
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Nia- Cjj A 
CCXAXVlO CCXXXV(H') 
73 Djerassi e t . a l . ' " ' have applied th i s method for 
the preparation of 2-«iethyl-r:cholest-2-ene (CXL) from 
(CXXXIX). 
I M A - E - A 
C.dxxxijc') 
.74 
CC^ L^.) 
Mitsuhashi and Shimizu have prepared C-nor-D-
homosteroids from hecogenin "by degrading i t f i r s t to 
3 » 20 ^-dihydroxy-5.<-pregnan-12-one. The t o sy l -
hydrazone (CXLI) vrhen subjected to pyrolyt ic decomposi-
t ion in soditim ethylene gLycolate gave (GXLII) . 
TsHN-r> 
CCXLl) 
CHJ 
C c x n O 
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(CXLI I I ) . 
The structure of (CXLII) has now been modified to 
76 
HS 
CCXLill) 
The tosylhydrazone (CXLIV) of 3 , l l j l -dihydroxy-
5<-pregnan-12~one under similar reaction conditions has 
provided (CXLiV) 
74 
Wa. E G, A 
The migration of a methyl group in the base 
catalysed decomposition of the tosylhydrazone (C5?LVI) 
76 of estrone methyl ether has been reported by Johns. 
" 74 -
M-tAHTs 
CH3 
C<i.xL_vO CC-XLviO (^exuvwO 
The reaction of 3 ^-acetoxy-5-androsten-14«<-ol-
17-one tosylhydrazone (CXLIX) with sodium in ethylene 
^ y c o l was expected to result in the C^^ ^ 
f i s s i on with a carbonium ion generated at C^^* 
product obtained was found to be a rearranged oxide 
(CL). 77 
t^ -HHTs 
(Va £ G ^ A 
C CXLIX) ^CL) 
78 
Huneek has prepared A-nor-B-homotriterpenes 
by the Bamford-Stevens reaction. 
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Ef f e c t of solvent. 
Investigations on the decomposition of t o sy l -
hydrazones in protic and aprotic solvents have been 
7Q ^O 
made by Friedman e t . a l . ' and Powell e t «a l ? They 
have shown that the distr ibution of products i s h i^ i l y 
dependent on the nature of the solvent used. 
Decomposition of the camphor tosylhydrazone 
(GXXIII) in protic solvents gives camphene (CXXIV) 
while tr icyclene i s formed as the principle product on 0-] 
in aprotic solvents. * The e f f e c t o f solvents on 
such processes have also been indicated by the reaction 
of 2-methyl propanal tosylhydrazone and sodium methoxide 
in di ethylene ^ y c o l to give 2-methyl propene (65%), 
cis-2-butene (4%), trans-2-butene (8%), 1-butene (10^) 
and methyl cycloproDane ( 1 ^ ) in 2,Oio y i e l d , v.^ hereas in 
diethyl carb i to l , 2-methyl Dropene (64%) and msthyl 79 cyclODrorsane (36%) are formed in 80% y ie ld . 
The i n i t i a l reaction of 2-methyl propanal 
tosylhydrazone (and other tosylhydrazones) has been 
suggested to be the formation of i t s sa l t and methanol; 
thermal decomoosition of this salt in diethyl carbitol 
- 88 -
79 
has been reported to provide 2-ciethyl propene 
and methyl cyclopropane (39%) in composition essent ia l ly 
identical with that from the hydrazone and sodium 
methoxide in awrotic solvents. 
Mechanism: 
79 
Friedman e t . a l . have suggested tht t sal ts of 
tosylhydrazones decomoose t o diazo compounds? the diazo 
compounds undergo» (A ) proton transfer from donor solvents 
and cationic decomposition of the Wagner44eerwein type 
involving hydrogen and carbon-skeleton rearrangement and 
(B) carbenic decomposition in anrotic solvents to give 
o l e f ins by hydrogen migration and cyclopropanes by 
intramolecular insertion. 
R R 
C = N - NHTs ^ ^ = N - K Ts 
R R' 
R R 
Heat + -.C = N - N - Ts -
R R 
R 
R ' 
C = K = N 
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Prot ic 
Solvents 
R. 
R ' 
R 
R ' 
C H - N = N 
C^H (A ) 
R 
\ 
C = 
+ 
K = N 
R 
Aprotic 
Solvents 
R 
R ' 
( B ; 
The additional evidence for the carbenic 
processes has been derived from the observation that 
thermal decomposition of 1-diazo-2-methyl propane 
y ie lds 2-methyl propene (67%) and methylcyclopropane 
The reaction af fords a convenient way of 
generating carbenes when i t is carried out in aprotic 
, , 82-88 solvents. 
\o 
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Cyclopropane carboxaldehyde tosylhydrazone (CLI ) 
when decomposed with sodium methoxide in diethyl carbi-
t o l at 180*^  yielded cyclobutene (67%) by ring expansion, 
ethylene (10%) and acetylene (10%) by carbon skeleton 
fragmentation, and butadiene (7%) by r ing f i s s i on . 80 
.CHCHN, 
(CLI ) 
HgC 
A ,CH CH 
HgC 
.CH r CH 
HgC 
HgC CH 
_^ HpC CH 
HC = CH + CHg = CHg 
Carbenoid decomposition of nortricyclenone 
tosylhydrazone gave a mixture of 4-ethynylcyclopentene 
O p 
(69%) and 4-vinylidene cyclopentene (29%). I t has 
been suggested that the formation of an acetylene and 
an o l e f in appears to be general f o r carbenes in which 
one of the substituents i s a cyclopropane r ing . 
- 91 -
89 
DePuy e t . a l . have observed that in the base 
catalyzed decomposition of tosylhydrazones» o l e f ins are 
formed according to the Saytzeff rule i . e . the more 
substituted o le f ins are formed in greater amount. 
Thus the product from the elimination of the 
tosylhydrazone (CL I I ) of 2-butanone contains 2-butenes 
{61%) and 1-butene (28%). 
H3CH2 C CH 3 
NNH Ts 
CH3 CHg CH = CH^ ( 2 ^ ) 
\ 
•c C = C (37%) 
HgC^ ^ C H G 
C = C ' (3C%) 
H H 
+ CHgCHgCHgCHg (5%.) 
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Although an Eg elimination would "be consistent -with the 
formation of Sajrtzeff products, the low trans/cis ra t io 
(1.2J1) (betvreen trans-2-butene and cis-2-butene) i s more 
72 
to be expected from an E^  reaction. Corey and Sneen 
have also suggested an E^ mechanism on the basis of 
product analysis. 
When the above reaction was carried out in the 
presence of an excess of sodium thiophenate (a good 
nucleophile)J the tota l y ie ld of the vo la t i l e products 
did not change. From the above observation DePuy 
po 
e t . a l . suggested that i f carbonium ion i s an in te r -
mediate in th i s reaction i t must have a very short 
l i f e - t i m e . 
Ether formation 
The tosylhydrazones ( C L I I I ) , (CLIV) of 
benzaldehyde and benzophenone gave ethers (CLV) and 
(CLVI) respect ive ly , with sodium in ethylene g lyco l . 
PhCH=KlMH Ts — PhCH=N2 -^ PhCHgOCHgCHgOH 
(CL I I I ) (CLV) 
Na-E.G ( ph) gC =NKH T s > [(Ph ) 2 C =N2 »( ph; ^ HOCH^CHgDH 
(CLIV) (CLVI) 
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Cyclohexanone^^ and cyclooctanone^*^ tosylhydra-
zones (CLVII) and (CLIX) have been renorted to y i e ld 
hydroxy ethers (CLVII I ) and (CLX) respect ive ly , as one 
of the products of the Bamford-Stevens reaction. 
OtHiCHiOU 
Na- E-<a, C^  
V 
91 
Powell and V/hiting have reported the formation of 
analogous Droducts in the decomuosition of decalone 
methane sulphonylhydrazone. 
Pyrazoline formationt 
9 0 
Recently- " thermal decomposition of acetone 
tosylhydrazone (CLXI) has been found to give pyrazoline 
(CLXII) according to the follo\'dng mechanism. 
CtLx) 
- n 
H 
—N - NH Ts 
A 
=LV - INIH T s 
(CLXI ) 
= N - NH Ts 
MH KH Ts 
-7< 
N - Ts 
(CLXII) 
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Azine formation? 
Azine (CLXIV) has been isolated in the decomposi-
93 t ion of cycQ-Ododecanone tosylhydrazone (CLXI I I ) . 
N-NHTs 
CCLTtIv) 
; + N 
CT^ 
+Ts 
Rk Photolysis of the tetrahydropyranyl ether of 
3-hydroxy-2»2»4,4-tetramethyl eyclobutanone t o sy l -
hydrazone (CLXV) resulted in the formation of azine 
(CLXVI) and bicyelopentanol (CLXVII)» the latfer being 
the product of intramolecular hydrogen abstraction from 
94 a methyl group by the carbene intermediate. 
N-NHTs 
OR 
- 95 -
Cumiilene formation? 
84 Gunther Maier " has reported tetramethyl-
butatrien (CL>aX) from the pyrolysis of (CLXVIII ) . 
T j -n-M 
e 
Ne^  
e 
CCL><.VIU) 
w^e. 
H-jC \ 
CeLK\x) 
Alkane formation? 
The tbsyl hydrazone (CL I I ) gave besides other 
QQ 
products, a small amount of n-butane. 
D_I_S_C_U_ S_S_I_0_K 
( Part I I ) 
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The Bamford-Stevens reaction i s remarkable 
in the sense that i t gives r i se to a var iety of 
products, notable amongst them being o l e f ins with or 
vrithout skeletal rearrangement, ethers, azines and 
saturated hydrocarbons. The introductory part gives 
a concise account of the reaction. 
In view of the continued interest in the f i e l d 
of steroids v/ith unusual r ing systems, and-uncommon 
substituents, the poss ib i l i t y of employing the 
Bamford-Stevens reaction as a means f o r the preparation 
of A-homo-B-norcholestane der ivat ives and other products, 
was examined. 
For the present study saturated steroidal 
Cg-ketones belonging to cholestane ser ies were prepared 
as model compounds, the obvious reason fo r the choice 
being the ready ava i l ab i l i t y of the start ing materials. 
I t vras considered possible that the corresponding 
tosylhydrazones under the Bamford-Stevens condition 
may accompany G5-G2_q bond migration concerted with a 
carbonium ion generation at Cg. This pos s i b i l i t y , i f 
experiment a l l y r ea l i z ed , w i l l eventually give A-hmo-B-
norrcholestene (CLXXIII ) as shown below. 
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N - N H T - I 
(CKXXU) ; H 
r ^ . 
CCLXXuO M H o t O U 
The intermediate carboniiim ions (GLXXI) or (CTLXXII) 
may give r ise to other products also. 
Reaction of 3 ^-acetoxycholestan-€-one (CLXXLV) 
vdth toluene-{>-sulphonylhydrazide (CLXXV) afforded the 
tosylhydrazone (CLXX)j v/hich was decomposed with sodium 
in ethylene glycol at 150*^  • The crude product thus 
obtained was acetylated v/ith acetic anhydride and 
pyridine at room temperature and chromatogranhed over 
neutral alumina.. This provided three d ist inct comDounds 
(CLXXVI), (CLXX\1I) and (CLXXVIII). 
CsMn - 86 -
CCLXXV) 
N-WHTS 
CCLxx) 
i; Ma-E. <j 
CeLxxvi\») 
I den t i f i ca t i on of the Products, (CLXXVI), (CLXXVII) and 
(CLXXVIII). 3 ^-Acetoxycholest-S-ene (CLXXVI) ,m . o . 113 - T I . 
The comDound (CLXXVI) was the major Droduct (54%) 
and as exoectedj was found to be cholesteryl acetate; 
the T)roduct of elimination. Mixed m.p.v/ith an authentic 
sample of cholesteryl acetate showed no depression. I t 
gave a yel low colour Vvdth tetranitromethane. 
3/^-Acetoxycholestan-6 c<^-ol( 2-acetoxy) ethyl ether 
The compound (CLXXVII) constituted about(34%) of 
the t o t a l nroducte I t analysed correct ly fo r C23HggOg 
and gave no colour with tetranitromethane, hence showing 
the absence of an ordinary o l e f i n i c bond. I t s homogeneity, 
was ascertained by repeated c rys ta l l i za t i on and by 
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react ing i t Mith acet ic anhydride and pyridine v;hen no 
change was noted. 
The elemental analysis suggested the poss ib i l i t y 
that -O-CHg-CHg-oAc moiety i s present in the system 
vjhich v j i l l account f o r the carbonj hydrogen and oxygen 
contents. I t s in f ra-red swctrum shows strong bands 
at 1750, 1250, 1030 and 1095 The former two bands 
are attr ibuted to acetate groups. Since no hydroxyl band 
i s indicated in the region 3400-36 00 Cm."^, the bands 
at 1030, 1095 Cm. may be assigned to an ether l inkage 
( F i g . I ) . 
Acid or alkaline hydrolysis of (CLXXVII) provided 
the d io l (CLXXIX), m.p.llO® (C29H52O3)' from which, 
(CLXXVII) was regenerated on acetylat ion v;ith acet ic 
anhydride and pyridine. This shows that (CLXXVII) 
contains ester groups which can be convehiently 
hydrolysed. Further, i t does not contain any other 
acid or a lka l i sensit ive group. 
The nuclear magnetic resonance spectrum of 
(CLXXVII) shov/sj a broad peak at 2.98 and another at 
4.70 ppm, a o_uadruplet centered at 3.60 and another at 
Vooo 3000 2oao 
I 
C/v^ -' /«ee 
• I 
9oo 9oe 700 
Isd-
Q AO 
IJI 
J L i r /o // J2 IS 
W/^UeLf/^OTH (MICRONS) 
. V, 
I 
T 
T 
Sw^ 
"j-.o PFMit) 
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4.12 ppm. The broad peak at 4.70 can be assigned to a 
proton at Cg and the peak at 2.98 to a proton at Cg. 
The quadruplet at 3.60 ppm can be assigned to protons 
attached to the methylene carbon next to the ether 
oxygen in the side chain. The quadruplet at 4.12 ppm 
can be ascribed to the protons of the methylene carbon 
next to the acetoxy group in the ether side chain, 
probably at Cg ( F i g . 2 ) . 
From the analysis» infra-red and n.m.r. spectra, 
i t i s evident that the compound (CLXXVII) possesses 
( a ) two acetate groups, one at C^ and the other in the 
side chain and (b ) the ether side chain -0-CH„-CH -oAc ^ 2 
possibly at C^ or Gg » depending upon whether the 
skeletal rearrangement has occurred or not. However, 
de f in i te conclusions regarding the f o l l omng points 
could not be drawn. 
a) the carbon-frame w r k , 
b ) the nature of the A/B ring junction, 
c ) the position and the configuration of the 
ether side chain, 
d) the configuration of the acetoxy group at 
Cg. 
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Two approximate structures f o r the compound 
under discussion can be proposed* one without r e -
arrangement (CLXXVII-a) and the other belonging to 
A-homo-B-nor cholestane series (CLXXVII-b). 
C e L / s X v u — a ) 
^^Ht^HiOAc 
C<sux:xvii— b ) 
Degradative studies of (CLXXVII). 
A dist inct ion between the structures (CLXXVII-a) 
and (CLXXVII-b) with respect to the carbon frame work 
was made through degradation of CLXXVII). Cleavage of 
the ether side chain in (CLXXVII) with hydriodic acid 
gave only a tar . Compound (CLXXVII)» when degraded 
95a 
with boron tr i f luor ide-etherate in acetic anhydride 
at 0® f o r 60 hours j gave cholestan-3 ^ , 6i<-d.iol 
diacetate (CLXXX)» m.D.55-56° (changing to 107-108)^ 
- 90 -
as the major nroduct accomDanied with a small amount of 
98 
cholesteryl acetate (CLXXVI)> m.o. and mixed m.TO, 113-
114°. 
<i8H|7 
CeL KXV ll-r a ) C C L X A V O 
Ca-OS 
The formrntion of (CLXXX) and (CLXXXVI) in the 
above degradation studies suggest that (CLXXVII) 
contains carbon frame work of a normal steroid. 
Further? the A/B ring ^not ion i s trans in (CLXXVII) 
to give (CLXXX). In view of the accepted mechanism of 
ether cleavage by boron t r i f l uo r i d e and acet ic anhydride 
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there i s l i t t l e l i k l ihood of any change at the r ing 
junction. This also provides the reason t o discard 
the structure ( C L X X V I I - B ) f o r the com-oound. The 
formation of (CIjXXX) also indicates the nresence of 
the side chain at C^. 
Two forms are reported f o r the com-oound (CLXXX)? 
the higher melting form (m.p.107-108®) was reported by 
97 
Piattner and Lang, v;hereas the lower melting form 
(m.D.55-K®) by Barton and Rosenfelder. 
I t is interest ing to note that the lower melting 
form changed to the higher melting a f t e r a l l omng the 
former to stand under atmospheric oofiditions f o r a few 
days. Hov;ever, no reverse change ( i . e . the higher 
melting form to the lower melt ing) was observed. I n 
the present study* both the forms of (CLXXX) were 
obtained having melting points 55-56° and 107-108® 
but both show the same rotat ion j^J + 39®. 
Boron tr i f lLuoride-acet ic anhydride reagent does 
95a 
not a f f e c t the acetate group; cholesteryl acetate 
or cholestanyl acetate when treated with the above 
reagent did not undergo any change"and were recovered 
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quantitativel;A. I t shov/s that epimerization of the 
acetate group did not take place. This observation 
suggests that acetate at G3 in (CLXXVII) i s - o r i e n t e d . 
Epimerization of an alcoholic group may take place 
under the Bamford-Stevens conditions* f o r example, 
3/S-hydroxycholestan-7-one tosyl hydrazone gave 
99 
3 ®^-hydroxycholest-7-ene. However, such a poss ib i l i t y 
in the present study has been riiled out in view of the 
nonepimerization of acetate group by boron t r i f l u o r i d e -
acetic anhydride. 
An authentic sample of cholestan-3/^ , SsK-diol 
diacetate (CLXXX) f o r comparison purposes v;as prepared 
from 3/^-acetoxycholestan-6-one (CLXXIV) and was found 
identical with the diacetate (CLXXX) obtained from the 
degradation of (CLXXVII). 
C8K17 
CCL^ CXX.) 
A z^O/p 
O (C-i-^xxiig 
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The ident i ty of the degraded, product (CLXXX) was 
further established by i t s hydrolysis to cholestan-3^, 
Q7 
6 o<.-diol (GLXXXI), m.p.217°, in the alkaline medium. 
The diol (GLXXXI) was the only product isolated and 
shoved no depression when a mixed m.p.determination was 
made with an authentic sample of (CLXXXI). In f ra - red 
spectra of the diol obtained from two routes were 
ident ica l . The diol (GLXXXI; obtained in degradation 
was oxidized to cholestan-3,6-dione (CLXXXII) and was 
identical with a specimen of authentic dione (CLXXXII). 
Configuration of the Cg-ether side chain in (CLXXVII). 
From the preceding discussion i t woxxLd aptiear 
that the formation of cholestan-3/^, 6 eK-diol diacetate 
(CLXXX) as one of the Products of degradation of 
(CLXXVII)* although quite reveal ing, can not be used to 
assign de f in i t e configuration to the ether side chain. 
In the l i gh t of the Previous work on the mode of 
cleavage of methyl ethers in steroids, i t i s not f a i r 
to assign de f in i te configu.ration to the ether side 
chain at th i s stage vathout further scrutiny. I t was 
recently shown that the saturated steroidal methyl 
ethers undergo cleavage in boron t r i f luo r ide -ace t i c 
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anhydride to give the acetate vrith retention of 
configuration as the main substitution product, but 
the epimeric acetate and elimination products were 
95a 
also obtained. The elimination product dominates in 
cases vrtiere the metho3<yl group i s ax ia l , f o r example, 
cholestan-3c<-ol methyl ether gave cholest-2-ene as the 
main product. 
In view of the variable resid.ts reported fo r 
95a 
d i f f e rent ethers, i t was considered desirable to 
study the mode of cleavage of Cg-ol methyl ethers 
before assigning de f in i te configuration to the ether 
side chain in (CLXXVII). 
I t can be argued on theoret ical considerations 
that the ether side chain in (CLXXVII) should be 
-oriented (eouator ia l ) because in this configuration 
the more stable of the two epimers vrill be obtained, 
the -oriented ether m i l be axia l ly dist)Osed and, 
there fore , l ess ^referred. This argument can be used 
to explain the dominant formation of only one epimeric 
ether (GLXXVII) during the Bamford-Stevens reaction of 
(CLXX). In view of the accepted mechanism of tosyl 
hydrazone decomoosition, a carbonium ion at Cg i s 
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generated J which o f f e r s equal opportunity (true in 
e f f e c t in simpler cases) f o r attack by nucleophile 
from either side. 
csHn 
CeLxj^i") 
R- H Ot OAC. 
However, an attack from the l ess hindered ( r ea r ) 
side i s more eminent than from the front side of the 
carbonium ion intermediate (CLXXI) and th i s explains 
the formation of only one ether (CLXXVII). ( I t i s quite 
possible that a small amount of epimeric ether might 
also have been formed but escaped i so la t i on ) . The 
intermediate (CLXXI) can also give r ise to o l e f i n vath 
the loss of a proton. 
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The second l ine of argument fol lows from the work 
on the cleavage of steroidal methyl ethers. Since the 
acetate with the retention of configuration dominates 
the bulk of the product i t i s reasonable to conclude 
that the formation of cholestan-3^ » 6<>(-diol diacetate 
(CLXXX) as the only substitution product resulted from 
the cleavage of the ether side chain at Cg having 
(<-configuration. The formation of a small amount of 
elimination product (CLXXVI) also indicates that the 
ether moiety at Cg i s - o r i e n t e d (equator ia l ) . 
The above arguuBnts vjere experimentally substan-
t ia ted by the study involving cleavage of Cg-ol methyl 
ethers. The methyl ethers were prepared by standard 
procedures and subjected to boron t r i f luo r ide -ace t i c 
anhydride cleavage. 
CCL>C)O<v0 OCH^  
«W5l/Ks f 
CCLXXXV) 
OH OtHi 
CCLXXXvlW) 
OTs 
C C L X ^ X I X ) 
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The formation of an o l e f i n during the reaction 
of an alcohol with potassiiim and methyl iodide has 
also teen rer)orted earl ier.^^^ 
Interaction of Cg-ol methyl ethersi boron tr i f lu i^or ide-
etherate and acetic anhydride* 
( A ) . Cholestan-6/ft-ol methyl ether (CLXXXVIII) was 
allov/ed to stand at 0° for 60 hours in boron t r i f l u o r i d e -
etherate and acet ic anhydride medium. The crude product 
thus obtained was hydrolysed (KOH-MeOH) and subjected to 
chromatographic separation. I t Drovided the o l e f i n (GX)j 
the product of elimination; cholestan-6 -o l . 
(CLXXXVII)> the r»roduct of retention, and cholestan-6 
(CLXXXV).i 14%, the loroduct of inversion. In th is 
respect th is f inding i s in l ine with those reported 
95a ea r l i e r . 
(B ) . Cholestan-6- (K-ol methyl ether (CLXXXVI) in a 
similar manner yielded a small amount of (CX), 6%; as 
the Droduct of elimination and only one alcohol, 
cholestan-6 cXy-ol (CLXXXV), 94%; the product of reten-
t ion. i\o epimeric alcohol (CLXXXVII) could be isolated. 
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nj H^dtot^ tvi 
^ <Cx) + (CUXXXV") 
0 BF^,- A«iO 
From the aDove study i t i s concluded that 
whereas the 6 ^ -ol methyl ether (CLXXXVIII) gives both 
the epimeric products and an o l e f i n , 6 o<-ol methyl ether 
(CLXXXVI) gives only one epimer ^-rith retention of con f i -
guration along v/ith a small amount of an o l e f in (XC). 
Compound (CLXXVII) also provided only one epimeric 
acetate (CLXXX) and a small amount of (CLXXVI) under 
identical conditions and> there fore , i t i s concluded by 
analogy, that the ether side chain in (CLXXVII) i s 
cK^-oriented. 
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Although boron t r i i luor ide -ace t i c anhydride has 
been used vdth methyl ethers? f ind that i t can be 
used with other ethers such as (CLXXVII) vath desirable 
results. 
The formation of only one eoimeric acetate 
(equator ia l ) by boron t r i f luor ide -ace t i c anhydride has 
been recorded in the case of homoallylic and a l l y l i c 
ethers and for th i s a suitable explanation has been 
^ 95a-b advanced. 
However'j the formation of a single epimeric 
acetate (equator ia l ) from saturated steroidal ethers 
such as (CLXXVII) and (CLXXXVI) requires additional 
comment. 
Applying the accepted miilti-pathways mechanism 
of ether cleavage by boron t r i f luor ide -ace t i c anhydride 
for saturated C3- /S -ol methyl ethersj the follov/ing 
equations may be i/ritten with (CLXXXVI). 
SF3 - AclO 
95-b 
OtUi 
C < 5 . L > C X X . V O 
Cdxc) BFj 
tft) H^ C - O - BP 3 + 
CCL>CXl) 
CsHn 
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o 
/ NA C 
CCLXXl) 
I _ 
tC) 
oAc 
CP) 
From the product angilysis as indicated ear l i e r * 
(CLXXXVI) gave only an alcohol corresponding to the 
acetate (GXCI). The formation of a small amount of 
(CX) indicates that carbonium ion mechanism i s at work 
but to a l imited extent. The intermediate cation 
(CLXXI)» th/ough capable of giving r ise to both the 
acetates (CXCI) and (CXCII) , gives only (CXGI). This 
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suggests that attack by acetic anhydride from the f ront 
side i s resisted by protruding C^Q-methyl group, hence 
attack from the less hindered side takes place to give 
the -acetate (CXCI). 
PerhaDSj steps C and D» involving "Methyl-
oxygen" bond cleavage, are control l ing the fa te of 
the reaction and this pathway can explain the forma-
t ion of only one epimeric acetate with retention of 
configuration. 
In contrast to the complex (CXC)» the boron -
tr i fLuor ide complex (CXCIII) arising from (CLXXXVIII) 
i s l i k e l y to act as a better precursor of the carbonium 
ion (CLXXI) because of C^q-methyl and Cg-ether complex 
1,3 diaxial interaction. This interaction certainly 
•vri.ll push Cg-axial group out v/ith the f omat ion of 
large amount of o l e f i n (trans diaxial el imination) 
and substantial amount of the acetate (CXCI) by rear 
side attack by acetic anhydride on (CXCIII ) . The 
formation of (CXCII) may be explained by steps C and 
D. 
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C%Hi7 
The ster ic interference by the axial ( ) 
angular methyl group at C^q to the front side approach 
of reagents to Cg - Gg double bond resxilts in the 
preferred cX^-attack in reactions such as epoxidation, 
98 bromination and hydrogenation. 
3 A--Acetoxycholestan-6o<,-01( 2-hydroxy) ethyl ether 
(CLXXVIII)> m.D.68°{ 
The comoound (CLXXYIII) formed a minor product 
(10%) J vjhich gave no colour mth tetranitromethane and 
analysed correct ly f o r G^iHg^O^. I t s in fra-red spectrum 
shov/s prominent peaks at 3500 (OH group), 1750, 1245 
(acetate group), 1025, 1050 and 1095 Cm. "V*" ! ink age) 
(F ig . 3) . From the consideration of the analyisical date 
and infra-red sr)ectrum, i t was suspected that (CLXXVIII) 
may be related to (CLXXVII) in a simple v;ay i . e . the 
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two coniDOunds may d i f f e r in the sense that one (CLXXVII) 
has two acetate functions whereas (CLXXVIII) may have 
one acetate and one free hydroxyl groups. This 
relationship was experimentally substantiated. 
RelationshiT) between (CLXXTO) & (CLXXYIII) 
( a ) . Compound (CLXXVIII) when acetylated with acetic 
anhydride and pyridine gave the diacetate 
(CLXXVII). 
( b ) . Compound (CLXXVII) when passed through neutral 
alumina was converted into (CLXXVIII) through 
Part ial hydrolysis. 
( c ) . Both the compounds (CLXXVII) and (CLXXVIII), 
when hydrolysed» gave the same dio l (CLXXIX), 
m.p.l lO°, from which (CLXXVII) was regenerated 
by acetic anhydride and pyridine. 
These iiiberconversions strengthen the view 
that there i s a very simple relationship between 
(CLXXVII) and (CLXXVIII) and that these tv/o compounds 
are very similar to each other in most of the 
structural de ta i l s . 
OCHteHiOAvC. 
(jC L X.KV 11} 
Acj.O/p^ fstO WO 
CCLXXVIH) 
OCHiCHiOAc 
C I - CLXXVllQ 
Hov7ever> these interconversions can be explained 
equally well by the structure (CLXXVIII) or i t s isomeric 
form ( i-CLXXVIII ) . I t has been explained on the basis 
of theoret ical consideration and n.m.r. spectrum that 
(CLXXVIII) i s possiblly the correct structure. 
Compound (CLXXVIII) m i ^ t have resulted either 
from the incomplete acetylation of (CLXXIX) formed as 
the i n i t i a l decomposition product of (CLXX) or by the 
part ial hydrolysis of (CLXXVII) during the process of 
chromatograt)hic separation using neutral alumina or by 
both. The poss ib i l i ty that (CLXXVIII) i s an a r t i f a c t of 
(CLXXVII) appears to be more at tract ive . 
CAf-4coo 3000 
V o 
iA/^V£J.£NGTH {M/ceoNS) 
-^ s tstm. ijS-
fi&- 4 
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Compound (CLXXIX) on acetylation under similar 
conditions as used for acetylatrng crude decomposition 
products of (CL>DC), gave only (CLXXVII), and (CLXXVIII) 
was not obtained. This implies that acetylation 
occurs smoothly to give the diacetate uncontaminated 
with the monoacetate (CLXXVIII). 
As mentioned ea r l i e r , the compound (CLXXVII) can 
be converted into (CLXXVIII) by passing through alumina? 
esters do get hydrolysed by a l i i m i n a . O f the tv;o 
acetate groups in (CLXXVII), the more vulnerable to 
hydrolysis i s the acetate of the primary alcoholic 
group i . e . the acetate group of the ether side chain. 
I t i s therefore, reasonable t o support the structure 
(CLXXVIII) f o r the mono-acetate and not ( i-CLXXVIII ) . 
The nuclear magnetic resonance spectrum of 
(CLXXVIII) exhibits a broad peak at 4.70 ppm ascribable 
to the proton at C^. The multiplet centered at 3.63 ppm 
integrates for four protons and these are to be ascribed 
to the four Drotons attached to the two carbon atoms 
of the ether side chain ( F i g .4 ) . 
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The alternative structure ( i-CLXXVIII) i s ruled 
out, since a methylene group adjacent to the acetoxy 
group should aoDear as a quadruplet at a much lower 
f i e l d of about 4.1 pom. These results are in agreement 
with the general observation that the methylene groups 
of a primary alcohol acetates always aooear at a lower 
f i e l d compared to the alcohols themselves. This i s to 
be attributed to the nroximity of the methylene orotons 
to the electron in the drav/ing carbonyl group of the 
acetate. 
T h e d i o l , -hydroxychole stan-6 <<-ol ( 2-hydroxy) 
ethyl ether (CLXXIX) , m.p.llO® analysed correct ly f o r 
CggHggOg* I t s structure i s assigned on the basis of 
i t s relationship vdth (CLXXVIII) and (CLXXVII). I t s 
infra-red snectrum shows strong absorption at 3400,1055» 
1095, and 1150 Cm. 
An attenDt to convert (CLXXIX) into cholestan-
6c^-ol ethyl ether (CXCIV) by the fo l lowing route gave 
cholestan-6 c<-ol (2-hydroxy) ethyl ether (CXCV). 
cgHn 
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O<SHi.eHi0H OtHi-tH^ OCHteH^ 
Formaticn of (CXCV) in the above reaction may-
be attributed to the partial hydrolysis of the chloride 
(CXGVI). 
Compound (CXCV)> analysed correct ly f o r 
2^9^ *52*^ 2 infra-red st)ectrum shows the presence 
of a hydrojQTl pi'out) (P ig . 5). Structure (CXCV) or i t s 
isomeric form (i-CXCV) may be assigned to the product. 
Cholosteryl chloride (CXCVII) and 3^-chloro-B-
norcholostene (secondary chlorides) are conveniently 
reduced by sodium and arnyl alcohol (halogen replacement 
by hydrogen) to give cholest-5-ene (CX) and B-nor 
cholest-5-ene (XV) respect ive ly , in high y ie lds . By 
i¥^¥£NVMBeff5 ff* 
tN MICRONS 
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analogy i t i s reasonable to conclude that in the 
diclTloride (CXCIO;)? the G3-chlorine i s renlaced "by-
hydrogen whereas the side chain chlorine i s replaced "by 
hydroxyl group through moisture in the reducing medium 
to give (CXCV). 
The nuclear magnetic resonance spectrum of 
(CXCV) has signals at 3.63 and 3.70 ppm integrating fo r 
four protons. These are to be ascribed to the methylene 
protons of the -o-CHgCHg OH side chain. The data i s in 
agreement only vrith the structure (CXCV) since the alter-
native structure (i-CXCV) should have only two protons 
next to the oxygen function. Furthermore, the methyl 
group in structure (i-CXCV) should be eas i ly v is ib le as 
a t r i p l e t at around 1 pnm (F i g . 6 ) . 
Decomposition of the tosylhydrazone (CLXX) a f te r 
usual work up invariably provided the ether (CLXXVII) 
together with (CLXXVI) in a l l the experiments (about 20) 
carried out during the present study. 
I t is interest ing to note that ether formation 
i s reported in the steroid f i e l d as one of the nroducts 
of the Bamford-Stevens reaction. In a l l other paral le l 
work in th i s f i e l d the o l e f in v;as reported as the sole 
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product. Reaction of cholestan-6-one (CLXXXEV) vdth 
tosylhydrazine gave the tosylhydrazone (CXXXII) which 
on decomposition gave only the o l e f i n (CX). No other 
product v/as iso lated. 
C&H17 
+ HiN NWTs 
This reaction was previously studied by Barton 
71 
e t . a l . They had used uncharacterized tosylhydrazone 
(CXXXII) and obtained the o l e f i n (CX) as the only product 
of this reaction. 
3 ^ -Acetoxycholestan-5/8-ol-6-one (CIC) was 
another ketone prepared for the present study from 
3 y3-acetoxy3cholestan-6-one (GLXXIV).^^^ 
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B>Ki 
BA o 
Ccxeviw") 
1 I NiKt^ 
^ 
N^NHTS 
i<t\<!) 
Attempts to prepare the tosylhydrazone (CC) 
from (CIC) in the usual fashion f a i l e d and only the 
unchanged material v/as recovered. Non-formation of 
tosylhydrazone in o t h e r - k a t o \ system has been 
74 
reported ea r l i e r , f o r example, -acetoxy-11-
hydroxy-12-keto-pregn-9(II )-ene f a i l e d to provide the 
corresponding tosylhydrazone. 
In some of the para l le l cases skeletal rearrange' 
ment occurred during tosylhydrazone decomposition, f o r 
example, hc^cof~enin acetate tosylhydrazone (CXXV) gave 
the product of rearrangement.^® 
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In order to f i nd a suitable exTilanation f o r the 
occurrence of the rearrangement, or i t s absence, i t 
would be advantageous to compare the systems vxhere 
skeletal rearrangement occurred with those where no 
such rearran^;Giner>t v;as observed. 
The accented meciianism of the Bamford-Stevens 
reaction involves the form-^tion of a carbonium ion 
intermediate. The dr iv ing force f o r the rearrangement 
would be obtained i f rearran[;;ement is accomnanied with 
change of one carboidum ion of loi'^er s t ab i l i t y to 
another of higher s t a b i l i t y , i . e . a secondary carbonium 
ion chanfin;-? ~o a tertinry carbonium ion. This indeed 
apTjears to bo the case where rearrangement has been 
noted. Tokinp; the exaranle of hecogenin acetate tosy l 
hydrazone (CX>:v) the f o l l o m n g stevs may be v/ritten. 
TsHH-N 
) 
(.Cj 
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Sten ( a ) involves the formation of i n i t i a l 
carbonium ion intermediate (C^g"®®'^®"^^^^ carbonium 
ion ) » vmich changes over to C^^^-tertiary carbonium 
ion in step ( b ) accompanied vrith rearrangement. Loss 
of proton at th is stage (Step C) gives the f ina l 
product/s. 
Skeletal rearran^ment, involving carbonium 
ion intermediates, are of common occurrence and 
similar examples are provided by solvolysis of certain 
tosylates 102 
CsHti 
tccii 
t-EuCiK^BuOH 
HOr 
(.ccu; 
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In the case of the tosylhydrazone (CXXXII) 
or (CLXX)> i f the i n i t i a l secondary carbonium ion 
(CLXXI), undergoes Cg - C^^ bond s h i f t , i t v j i l l give 
another secondary carbonium ion (CLXXII) and as such 
th i s change lacks the driv ing force noted in the case 
of (GXXV) or (CCI I ) . The carbonium ion intermediate 
(CLXXI) may lose a proton to give the product of 
elimination or react with nucleophile (alcohol or 
alcoholate) to give an ether. 
E .X P E R I M E K T A L 
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3 p-Acetoxycholest-5-ene (CLXXVI;. 
A mixture of cholesterol (lOO.O g . ;> pyridine 
(150 ml . ) and freshly d i s t i l l e d acetic anhydride (100 ml . ) 
was heated on a water bath f o r two hours. A l i g h t brown 
solution was obtained which a f ter allowing to cool at 
room temperature, v/as poured on crushed ice-vjater mixture 
mth st i r r ing . A white precipitate was obtained, wtiich 
was f i l t e r e d under suction, washed with v/ater and air 
dried. The crude acetate on recrys ta l l i za t ion from 
acetone gave the pure acetate (CLXXVI) (97.0 g . ) as 
needles, m.p.114-15° (reported®^ m.p. l ie®) . 
3 -Acetoxy-5,6-secocholestan-5-keto-6-carboxylic acid 
(XXI) 
To a well s t i r red mixture of 3j8-aceto^cholest--5-
ene (CLXXVI) (54.0 g. ) Hnd f a c i a l acetic acid (600 m l . ) , 
a solution of chromium tr iox ide (35.0 g. ) in acetic 
acid (100 ml . ) was added over a period of t\}Q hours and 
the mixture was maintained at a temperature of 55-60° 
throughout. A f ter complete addition, the mixture was 
st i rred fo r an additional two hours at the same temperature. 
The excess of chromic acid was destroyed by the addition 
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Of methanol (30 ml . ) and then acetic acid (400 ml . ) was 
removed by d i s t i l l a t i on under reduced pressure. The 
remaining l i qu id was diluted with water (25 ml . ) and 
allowed to stand in the cold f o r 12 hours. The crys-
ta l l ine 3 ^-acetoxycholest-5-en-7-one separated as 
plates* \iras removed by f i l t r a t i o n under suction and 
washed with 80% acetic acid» (16.0 g . } m.p.152-155°. 
Several crysta l l i zat ions from ethanol gave the product 
m.p. 161-63° (reported®^ m.p. l64°) . 
The f i l t r a t e was diluted with 50^ methyl silcohol-
water (70 ml . ) » seeded vjith a sample of the seco-acid 
(XXI) and placed in the re f r i gera tor for a period of 
10-12 days. The seco-acid» which crys ta l l i zed out as a 
thick green coloured mass, was f i l t e r e d under suction 
and washed vri.th 75^acetic acid (100 ml . ) . The crude 
material (13.0 g . ) melted at 116-119°. The r e c r y s t a l l i -
zed sample of the seco-acid (XXI) (10.0 g , ) from nEthanol 
had a m.p. 128-130° , + 77.5° (chloroform (reported^^ 
m.p.127-129° , + 77.9°) . 
D 
Analysis. Pound: C» 73.32» H, 10.42 
CMculabed f o r C^gH^gOgS C, 73.075 H, 10 .1^ 
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Methyl 3 ^~acetoxy~5»6-secochole stan-S'^eto-e-
carboxylate (XX)» 
The ester (XX) was prepared by t reat ing the seco-
acid (XXI) (0 .5 g . ) with an excess of ethereal solution 
103 of diazomethane in the cold. The excess of diazo-
methane was destroyed by the addition of a few drops of 
acet ic acid. Evaporation of the solvent gave an o i l , 
which was crysta l l i zed from methanol in the cold. The 
desired methyl ester (XX) (u.4a g . j was obtained as 
r plates m.p.81-82° , b<J +64 .5 ° (chloroform; 
^ 20 
(reported^^ m.p.79.2-80.6° , [V ] + 6 4 . 7 ° ) . 
D 
Methyl 5>6-secochoiest-3-en-5-keto-6-carboxylate (XCIV). 
3 ^-Acetoxy-5 »6-secocholestan-5-ke to-6-carboxylic 
acid (XXI) ( l . O g . ) , sodium bicarbonate (1 .0 g . ) and 
methanol (100 ml . ) were mixed together and tlie mixture 
was shaken at room temperature f o r 27 hours. Towards 
the end of the reaction period almost a l l the sodium 
bicarbonate was dissolved. The reactioxi mixture was 
ac id i f i ed with acet ic acid and diluted with water. I t 
was extracted with ether and the ethereal solution was 
washed with water and dried over anhydrous sodium 
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sulphate. I t provided a non-crystal l izable o i l 
(XCI I I ) (0.8 g . ) . This o i l when treated with acetic 
anhydride and pyridine at room temperature f o r 24 hours 
f a i l e d to regenerate the start ing seco-acid (XXI ) . The 
o i l y material (XCI I I ) was methylated with diazomethane 
in the usual manner. The methyl ester (XCIV) thus 
obtained (non-crystal l izable o i l ) > when treated with 
acetic anhydride and pyridine, did not give (XX) and 
was found to remain unchanged. 
I t shows strong infra-red absorption bands at 
1680 ( o^t P-unsaturated ketone) and 1733 C m . ( e s t e r 
carbonyl function). I t s U.V. Spectrum (ethanol ) has the 
absorption maxima at 230 mA ( l o g 6 4.04) ( «<,» f-unsatu-
rated ketone). 
3 ^-Aceto3cy'S-norcoprostan-5P-hydroxy-6-carboxylic acid 
b,6-lactone (LXXXVIII). 
( A ; . By the interaction of the seco-acid (XXIn 
benzoyl chloride and pyridine. 
The seco-acid (XXI) ( 2 .0g . ) was dissolved in 
puridtied pyridine (4 ml. ) and the clear solution was 
cooled in an ice bath. Freshly d i s t i l l e d benzoyl chloride 
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( 1 D£L.) was added to the cold solution with t a k i n g . 
An exothermic reaction ensux'ed and the mijcfcure was 
allowed to stand at room temperature f o r variable periods 
of 48 to 72 hours? the reaction was run severa l ly . In 
each instance, aft,er a few minutes, a pink colouration 
developed which turned brown towards the end of the 
reaction period. The reaction mixture v/as poured on to 
crushed ice and water. A brownish yellow semi-solid thus 
separated was extracted with ether. The ethereal solution 
was v/ashed successively with water, d i lute sulphuric acid 
( IC^ ) , water and sodium hydrogen carbonate (10%) and dried 
over anhydrous sodium sulphate. Removal of desiccant and 
solvent provided a pale brown o i l , which crys ta l l i zed in 
f ine needles from methanol in the cold (1 .2 g . ) » m.p.l24~ 
25 
125°, M + 59.2® (chloroform (reported^^'^^ m.pol24-
125°, + 59.6°). 
^ D 
Analysis. Founds C, 76.215 H, 10.21 
Calculated for C^E^O^i C, 75.94; H, 10.11^ 
I t shows a strong infra-red absorption bands at 
1735 (ester carbonyl group) and 1820 Cm. ( f -lactone)'. 
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(B ) . Bv the interaction of the seco-acid (XXI ) » 
acetyl chloride and pyridine. 
The seco-acid (XXI) (2.0 g . ) was dissolved in 
pyridine (4 ml . ) and to the ice cold solution was added 
acetyl chloride* (2 ml. ) mth g i r l i n g . An exothermic 
reaction ensued and the mixture v/as allov/ed to- stand at 
room temperatijre f o r variable periods of 48 to 72 hours. 
The reaction mixture was worked up in the usual manner 
and i t provided the |^-lactone (0.6 g. ) > m.p. and the 
25 
mixed m.ID. 124-125° , M + 59.4° (chloroform). The 
^ D 
infrared spectrum was identical with that of the 
P-lactone as obtained by benzoyl chloride and pyridine, 
(C ) . By the interaction of the seco-acid (XXI) » 
acetic anhydride and pyridine. 
The seco-acid (XXI) (1.0 g . ) was dissolved in 
pyridine (2 ml. ) and the solution was cooled in an ice 
bath. Acetic anhydride ( 1 ml. ) v;as added with shaking 
and the mixture v/as allowed to stand at room temperature 
•Mixing of the seco-acid solution in pyridine and acetyl 
chloride should be done in the cold to avoid spontaneous 
spurting. 
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f o r four days. The reaction mirbure was worked up in 
the usual manner and proviaed the jS-lactone (0,63 g . ) » 
m 
25 
p. and mixed m.p. 124-125® ,[o<:J + 59.2® (chloroform). 
D 
The infrared spectrum was ident ica l with that of the 
|3-lactone as olotained by iDenzoyl chloride and pyridine. 
Attempted preparations of the ^-lactone (LXXXVIII) . 
A» By the interact ion of the seco-acid (XXI ) » 
thionyl chloride and p?/Tidine. 
A solution of the seco-acid (XXI) (1 .0 g . ) in 
pyridine ( 2 ml..) and thionyl chloride ( 1 ml . ) ( pu r i f i e d 
104 
by the method described by Fieser ) was allowed to 
stand at room temperature f o r period varying between 24 
to 72 hours. The react ion mixture was worked up in the 
usual manner and provided a tarry material in each 
instance, which f a i l e d to c r y s ta l l i z e on inoculation 
with the p-lactone (LXXXVIII) . 
- 121 -
B* By the interaction of the seco-acid (XXI) with thionyl 
chloride followed- by reaction v;ith pyridine* 
A solution of the seco-acid (XXI) (1 .0 g . ) in 
thionyl chloride (2 ml. ) was allowed to stand at room 
temperature f o r 2 hours. The excess of thionyl chloride 
was removed under reduced pressure and the residue thus 
obtained was treated i^ rith pyridine ( 2 iiLL.)for 48 hours 
at room temperature. I t Mas then di luted with large 
excess of -^/ater and extracted with ether. The ethereal 
solution was successively washed with di lute hydrochloric 
acidj sodium bicarbonate solution (10%) and v;ater. A f ter 
drying over anhydrous sodium sulphate, the solvent was 
removed and the gummy residue obtained f a i l e d to provide 
the ^-lactone (LXXXVIII). 
Methyl B-norcoprostan-3 5-dihydroxy-6-carboxylate 
(XCVI). 
( A ) . By the interaction of the ^ -lactone (LXXXVIII ) » 
sodium hydrogen carbonate and methanol. 
The ^-lactone (LXXXVIII) (0.65 g. ) was dissolved 
in methanol (100 ml . ) ( d i s t i l l e d over potassium 
hydroxide) and to th i s solution, sodium hydrogen 
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carbonate (0.50 g . ) was added. The mixture was shaken 
at room temperature f o r 30 hours and then di luted vri-th 
large excess of water (300 ml . ) . I t was extracted with 
ether (3 x 100 ml.), the combined ethereal solution v;as 
washed with water and dried over anhydrous sodium 
sulphate. Removal of desiccant and solvent provided a 
colourless o i l which v/as crys ta l l i zed from petroleum 
ether (b.p.40-€50®) in the cold. The desired product 
(XCVI) (0.47 g. ) had a m.p.100-101° , [^J + 34.0° 
D 
(chloroform). 
Analysis. Found« C, 74.725 H, 10.63 
^28^48^4 C, 74.95; H, 10 .7^ 
I t s infrared spectrum shows a prominent peak at 
3580 (hydroxyl group/s), sharp peaks at 1245 and 1739 
(es ter group). 
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(B ) . By the interaction of the ^ -lactone (LXXXVIII) 
and sodium methoxide in methanol. 
Sodiiim metal (0 .5 g . ) was gradually added to 
methanol (100 ml . ) and when the evolution of hydrogen 
completely ceased and a l l the metal had dissolved* the 
solution was allowed to come to the room temperature. 
The p.-lactone (LXXXVIIX) (0 .5 g. ) was added and the 
mixture was allowed to stand at room temperature f o r 
12 hours. The reaction mixture was worked up in the 
usual manner and the methyl ester (XCVI) (0.23 g . ) » 
r-m.p.100-101° , +36 ° (chloroform) was obtained. 
D 
There was no depression when a mixed m.p. with the 
specimen obtained above (A ) was taken. The infrared 
spectrum of this product was identical in a l l respects 
with that of compound obtained above ( A ) . 
(C ) . From B-norcoprostan-3 ^ » 5 F -dihydroxy-6-carboxylic 
acid (XCVII). 
The dihydroxycarboxylic acid (XCVII) (100 mg.) was 
treated with an excess of ethereal solution of diazo-
methane. The excess of diazomethane was destroyed by 
the addition of a few drops of acetic acid. The solvent 
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was evaporated under reduced pressure and the o i l thus 
obtained was crys ta l l i zed in the cold from petroleum 
ether (b.p.40-60°) . The sol id compound (80 mg. ) » m»P« 
35 
100-101°, f^J + 36° (chloroform) was found to be 
D 
identical with methyl ester (XCVI) obtained previously 
by mixed m.p. and by comparison of infrared spectra. 
Ethvl B-norcoprostan-3 ^ ,5 ^-dihydroxy-6-carboxylate 
(XCVII I ) . 
Bv the interaction of the -lactone (LXXXVIII) 
and sodium ethoxide in ethanol. 
Sodium metal (0 .5 g . ) was added to absolute 
ethanol (100 ml» ) and when the reaction completely 
subsided, the solution was allotred to come to the room 
temperature. The ^-lactone (LXXXVIII) (0 .5 g . ) was 
added and the reaction mixture was allowed to stand 
at room temperature f o r 12 hours. I t was worked up in 
the usual manner and provided an o i l v/hich was crystal-
l i z e d from petroleum-ether (b. p. 40-60°) (0.32 g. ) , 
m.p.102-104°. A recrysta l l i zed sample had a m.p.105-
106°. 
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Analysis. Found® C» 75.61; H> 11.05 
C29H5QO4 requires C, 75.27; H, 10.89| 
I t has strong infra-red absorption bands at 
3560 (hydroxyl group), 1248 and 1730 C m . ( e s t e r 
group). 
Attempted preparation of (XCVIII ) by the in t e r -
action of the ^-lactone (LXXXVIII), sodium hydrogen 
carbonate and ethanol* 
A mixture of the p-lactone (LXXXVIII) ( 0 .5 g. ) , 
sodium hydrogen carbonate (1.0 g . ) and ethanol (100 ml . ) 
was shaken at room temperature f o r 40 hours. The 
reaction mixture was worked up in the usual manner and 
provided a sol id (0.48 g . ) v;hich crys ta l l i zed in needles 
from methanol. The compound melted at IIO-II2P and 
showed no depression on mixed to.p. with the -lactone 
( L x x x m i ) . 
In the second run the mixture was st irred f o r 72 
hours and once again an inseparable mixture of compounds 
of uncertain melting point \ras obtained. I t appears as 
i f complete ethanolysis does not occur under the condi-
t ions employed. 
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B-Norcoprostan-3 f* > --dlhyd.roxy-6-carboxylic acid (XGVII) 
By the alkaline hydrolysis of the ^ -lactone (LXXXVIII). 
A raixtiire of the -lactone (LXXXVIII) (Oo5 g. ) > 
sodium hydro >rV"de (0 .3 g . ) and 5C% ethanol (30 ml . ) vas 
refluxed on a vrater bath f o r an hoiar. Most of the solvent 
was removed under reduced pressure and the residue thus 
obtained was di luted v;ith large excess of v/ater and then 
ac id i f i ed care ful ly with hydrochloric acid. I t v/as 
extracted vrith ether and the ethereal solution v;as vrashed 
severally vath water and dried (anhydrous sodium sulphate). 
Removal of desiccant and solvent provided a white amor-
phous so l id which c rys ta l l i z ed from a mixt\ire of 
petroleum-ether and ether (0.36 g . ) , m.p. 182-183° , 
M 
- - 25 ^ 95.4" (chloroform). 
D 
Analysiso Founds C» 74.27j H, 10.32 
^27^46*^4 C, 74.60; H, 10.66% 
I t s infrared spectrum shows a sharp pealc at 3600 
(hyc.roxyl croup), a very broad peak between 3400-3200 
(hydroxyl group of carboxyl group)» and at 1710 Cm. 
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Methyl B-norcoprostan-S-lceto-S P-hydroxy-6-carboxylate 
i i c j . 
( A ) . By chromic acid oxidation of methyl B-norcoprostan-
3 ^ ,5 ^ -dihydroxy-6-carboxylate (XCVI). 
The dihydroxy ester (XCYI) (100 mg.) in Analar 
acetone (50 ml.,) was cooled in an ice bath and to th is 
105 
chromic acid solution was added dropwise mth shaking 
t i l l a pale brown colour persisted. The reaction 
mixture was a l l owd to stand in the cold f o r 10 minutes 
and diluted with cold water (500 ml . ) . The mixture vras 
extracted with ether (3 x 100' ml . ) and the combined 
ethereal solution was washed successively with cold vrater, 
sodium hydrogen carbonate solution (10^) ) water and dried 
over anhydrous sodium sulphate. Upon removing the 
desiccant and sol-^Bntj a white amorphous so l id was 
obtained vrhich crysta l l i zed in f ine needles from a 
mixture of petroleum ether (b.p.40-60°) and ether 
(65 mg. ) , m.p,. 194-195°. 
Analysis. Founds C, 75.43; H, 10.42 
CggH^O^ requires C, 75.31; H, 10 .3^ 
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li/ shovs strong infrared absorption bands at 
3560 (hydroxyl group) 1250, 1735 (ester carbonyl group) 
and 1705 Cm.'"^ (keto carbonyl group). 
(B ) . From B-norcoprostan-3--keto-5 ^-hydroxy-S-carboxylic 
acid (CV). 
The keto carboxylic acid (CV) (50 mg.) was 
methylated v;ith an excess of ethereal solution of 
diazomethane and the reaction mixture worked up in the 
usual manner. I t gave the required methyl ester ( IC ) 
(40 mg. ) , m.p. and mixed m.p. 194-95°. I t s infrared 
spectrum was identical with that of previously obtained 
products. 
Methyl 3 /^-acetoxy-B-norcoprostan~5 ^-hydroxy-6-
carboxylate (G) . 
( A ) . From methyl B-norcoprostan-3 ^ , 5 ^-dihydroxy-S-
carboxylate (XCVI). 
The dihydroxy methyl ester (XCVI) (100 mg.) was 
treated with pyridine (0 .5 ml. ) and acet ic anhydride 
(0 .5 ml . ) and the reaction mixture was allov/ed to stand 
at room temperature for 24 hours. I t v;as poured on to 
crushed ice and water and the so l id thus separated was 
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f i l t e r e d and a i r dried. Crysta l l i zat ion from methanol 
afforded t te desired mono-acetate (80 mg.)s m.p.96-
96.5®, +46.2® (chloroform). 
Analysis. Pounds C, 73.16; H, 10.34 
C30H5QO5 requires C, 73.425 H, 10.26% 
I t shows strong infrared absorption bands at 
3E60 (hydroxyl group), 1250 and 1735 C m . ( e s t e r group). 
(B ) . From B-norcoprostan-3 ^ , 5 ^-dihydroxy-6-Garboxylic 
acid (XCVII) via acetylation fo l lowed by methylation. 
The dihydroxy carboxylic acid (XCVII) (100 mg. ) 
was acetylated at room temperature with a mixture of 
pyridine (1 mTL.) and acetic anhydride (0 .5 ml . ) . The 
crude acetate was methylated v;ith an excess of ethereal 
solution of diazomethane in the usual manner. I t 
provided the mono-acetate methyl ester ( 0 ) (48 mg. ) , 
m.p. and mixed "m.p.96-97® , Cx^ J + 46.4° (chloroform). 
D 
I t s infrared spectrum was identical v/ith the spectrum of 
the above mentioned mono-acetate. 
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B-Morcoprostan--3-keto-5 ^-hydroxy-G-carbox:vaic acid_(CY) 
B-Worcoprostan-3 fi , 5 ^-dihydroxy-6-carDoxylic 
acid (XCVII) (50 mg. ) in Analar acetone (30 ml . ) was 
105 
cooled in an ice bath. Chromic acid solution 
(5 drops) was rapidly added in the cold. The mixture 
v/as allowed to stand in the cold for f i v e minutes and 
worked up in the usual manner. I t provided a vrfiite 
amorphous so l id %'diich crysta l l i zed from petroleum ether 
(b .p. 40-60°) (37 mg.), m.p.186-187°, mixed m.p.168-70° 
(depression) with the start ing material. 
Analysis. Founds C» 74.71j H» 10.32 
C27H44O4 requires C, 74.95; H, 10 .2^ 
I t shov7s strong infrared absorption bands at 
3580, 3400-3250, 1715 and 1710 
3 ^-ChloroGholest-5-ene (GXCVII). 
Cholesterol (20.0 g . ) and freshly pur i f ied thionyl 
chloride (15 ml . ) were mixed together at room temperature. 
A vigorous reaction ensued and the so l id material 
( cho lestero l ) changed to a brown viscous l i qu id . The 
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reaction mixture was kept at a temperature of 50® on a 
water bath f o r an hour and then poured on to crushed 
ice and water. A yellow o i l separated v/hich afterwards 
so l i d i f i ed . The sol id was f i l t e r e d under suction and 
washed several times with water and air dried. Crystal -
l i z a t i on from acetone gave the pure product (18.2 g . ) » 
-I 
m.p.95-96° (reported m.p.96-97°). I t gave a posit ive 
Be i l s te in t e s t and a yellow colour with tetranitromethane 
in chloroform. 
Gholeist-S-ene (CX). 
3 .p-chlorOGhol'est-5-ene (CXCVII) (10.0 g . ) was 
dissolved in warm amyl alcohol (230 ml. } and sodium 
metal (20.0 g . ) was added to the solution vrith continuous 
s t i r r ing over a period of 8 hours. The reaction mii^ture 
was warmed occasionally during the course of reaction in 
order to keep the sodium metal dissolving at a good rate . 
When a l l the sodium metal vras dissolved the reaction 
mixture was poured into water, ac id i f i ed with hydrochloric 
acid and allowed to stand overnight. A white crystal l ine 
sol id was obtained v/hich was f i l t e r e d under suction and 
washed thorou^ily v/ith water and dried. Crysta l l i zat ion 
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of the crude material from acetone gave (CX; in cubes 
(7 .0 g. ) » m.p.94° (reported^^"^ m.p.89.5-91.2° ) . 
Analysis. Pound« C, 87.30; H, 12.56 
Calculated for C^E^S C, 87.49; H, 12.50°/^ 
I t gave a yello-w colour -with tetranitromethane 
but a negative Be i l s te in t e s t . 
5"KetO'-5»6~secocholestan-6-carboxylic acid (XIV) . 
fii ( A ) . By chromic acid oxidation of cholest-5-ene (CX). 
Cholest-5-ene (CX) (6 .5 g . ) was dissolved in 
g lac ia l acet ic acid (350 ml . ) at a temperature of 75^. 
A solution of chromium t r i oxide (8 .0 g. ) in 50% acetic 
acid was added with continuous s t i r r ing over a period of 
2 hours. Upon completion of the, addition* the mixture 
was st i rred f o r an additional period of 2 hours at 
70-75°. The excess of chromic acid was destroyed by the 
addition of methanol (10 ml . ) and the solvent removed by 
d i s t i l l a t i on under reduced pressure. The residue was 
extracted thr ice with 500 ml. portions of ether, the 
combined ethereal solution was washed with water and then 
extracted with four 100 ml. portions of 5^ sodium hydroxide 
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solution. The alkaline extract was ac id i f i ed with di lute 
hydrochloric acid and the l iberated organic acid was 
extracted with ether. The Ethereal solution was washed 
with water and dried over anhydrous sodium siilphate.= 
Removal of the solvent under reduced pressure provided 
the seco-acid (XIV) ( 3 .1 g . ) as a non-crystal l izable 
^^^^53,57,61 ident i ty of the seco-acid (XIV) was 
established by i t s conversion t o methyl ester (GXI I ) » 
m.p. 103-104° (reported^'^ m.p.l02°) . 
The ethereal layer l e f t a f t e r extraction with 
sodium hydroxide was washed with water and dried over 
anhydrous sodium sulphate. Removal of desiccant and 
solvent provided an o i l T^hich crysta l l i zed from methanol 
in small plates to give cholest-5-en-7-one (CXI) (200 mg. ) , 
m.p.l30° (reported^®"^ m.p. 125-129® ) . 
(B ) . By ozonolysis of cholest-5-ene (CX). 
The seco-acid (XIV) was obtained in a better y i e ld 
than the above mentioned procedure by the ozonolysis of 
cholest-5-ene (CX). A solution of cholest-5-ene (1 .0 g . ) 
in ethyl acetate (100 ml . ) was ozonized by passing a 
stream of ozone through the solution at a temperature 
of 0®. An aqueous solution of ^ hydrogen peroxide (20 ml . ) 
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was added to the reaction mixture and the solution was 
st i rred f o r 12 hours at room temperature* A f te r d i lut ion 
with one l i t r e of water* the solution was extracted 
thr ice with 200 ml. portions of ether. The combined 
ethereal solution was extracted with two 100 ml. portions 
of sodium hydroxide solution. Ac id i f i ca t i on of the 
alkaline extract with hydrochloric acid l iberated the 
organic acid which was extracted with ether. The 
ethereal solution was washed with water and dried over 
anhydrous sodium sulphate. Evaporation of the solvent 
under reduced pressure provided the seco-acid (XIV) 
53 
(0.85 g . ) as an o i l . The ident i ty of the above seco-
acid (XIV) was established through i t s methyl ester , as 
indicated above in A. 
B~Norcholest-5-ene (XV). 
( A ) . By the interaction of the seco-acid (XIV)> benzoyl 
chloride and pyridine. 
To a solution of the seco-acid (XIV) (1 .0 g . ) in 
anhydrous pyridine (1 .5 ml . ) was added benzoyl chloride 
( 1 ml . ) in the cold. An erkfe exothermic reaction ensued 
and the mixture was allowed to stand at room temperatxire 
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f o r a period of 72 hours. I t was poured on to crushed 
ice and water when a brovmish semi-solid was obtained 
which was extracted with ether. The ethereal solution 
was washed successively vdth water, d i lute siilphuric 
acid» water and sodium hydrogen carbonate solution (10%) 
and dried over anhydrous sodium sulphate. Removal of 
desiccant and solvent provided a yellow o i l which was 
crysta l l i zed from methanol in the cold, to give 
22 
B-norcholest-S-ene (XV) (0.25 g . ) , m.p.66° , [^J -125° 
fiq r- -.25 ^ 
(chloroform) (reported m.p.63-64°, [-<] - 129°). 
D 
Mixed m.p. with the authentic sample of (XV) prepared 
63 according to Dauben e t . a l . showed no depression. 
Analysis. FoundJ C, 87.52> H, 12.41 
Calculation f o r CggH^^S C, 87.56; H, 12.44^ 
1 QQ 
I t gave a yellow colour with tetranitromethane 
in chloroform. I t has strong infrared absorption bands 
at 3010, 16 25, 827 and 795 Cm. and the spectrum i s 
identical with that of B-norcholest-5-ene (XV). 
In subsequent experiments the hydrocarbon (XV) 
was puri f ied by chromatography over neutral alumina. The 
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crude hydrocarbon (XV) (200 mg. ) obtained as an o i l was 
chromatographed over neutral alumina (E.Merck» Darmstadt) 
(6.0 g . ) . The column was eluted with petroleum ether 
(b.p.40-60®) and fract ions of 10 ml. were co l lected. 
The hydrocarbon (XV) (120 mg.) was obtained only from 
the f i r s t f rac t ion XCXK which on crj^'stallization from 
methanol-ether yielded the pure compound (100 mg.) 
m.p.66°. Fractions 2-10 (e luted vrith petroleum ether 
b.p.40-60°) did not give any product. The column was 
further eluted with benzene and the fract ions 11-15 
yielded only traces of colourless o i l y material which 
was not investigated further. Elution with benzene-
ether ( I S l ) ( f rac t ions 16-20) and then with methanol 
gave no product. 
( 3 ) . By the interaction of the seco-acid (XIV) > 
acetyl chloride and pyridine. 
The seco-acid (XIV) (0 .5 g. ) v;as dissolved in 
pyridine ( 1 ml..) and the solution vras cooled in an ice 
bath. When acetyl chloride (1.5 ml . ) was added, a 
vigorous re-^ction ensued and the mixture was kept at 
room temperature f o r 72 hours. At the end of the 
reaction period the colour of the reaction mixture had 
changed to reddish brown and i t was v/orked up as 
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described in the previous experiment. B-norcholest-5-
ene (XY) (100 mg.) was obtained in a low y i e ld » m.p. 
22 
and mixed m.p. with the authentic sample 66°, -128? 
I t s infrared spectrum vras identical with that of authentic 
B-norcholest-5-ene (XV). 
(C ) . By the interaction of the seco-acid (XIV) » acetic 
anhydEide and sodium acetate. 
A mixture of the seco-acid (XIV) (1 .0 g. ) , 
acetic anhydride (300 ml . ) and anhydrous sodium acetate 
(0 .5 g , ) vms heated to bo i l ing under re f lux fo r 8 hours. 
At the end of the reaction periods acetic anhydride was 
removed by d i s t i l l a t i on under diminished pressure. The 
residue thus obtained was extracted with ether» the 
ethereal solution v/as washed with water, sodium hydrogen 
carbonate solution and then with vrater and dried over 
anhydrous sodi.um sulphate. Removal of desiccant and 
solvent provided a yellow o i l (500 mg. ) which was 
chromatographed over neutral alumina (E.Merck, Darmstadt) 
(15 g. ) . The column was eluted with petroleum ether 
(b.p.40-60°) and fract ions of 15 ml. were col lected. 
F irst f ract ion gave a vraxy product( 322 mg.) -v^ich 
crysta l l i zed from methanol-ether, (300 mg. ) , m.p. and 
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mixed m.p. vfith an authentic sample of B-norcholest-5-
ene (XV) or with the product from (A ) 66°, M ^^ -126°. 
D 
Further elubion \-ath petroleum ether (b.p.40-60° ) 
( f ract ions 2-9) did not give any product. 
Elution V7ith benzene ( f rac t ions 10-15) and then 
with benzene-ether ( l U ) ( f rac t ions 16-20) yielded only 
traces of colourless o i l y material which was not 
investigated. 
In the end methanol was passed th rou^ the 
column but no product was obtained from the methanol 
f ract ions. 
(D ) . By decarboxylation of the ^ -lactone (CX I I I ) . 
A tes t tube containing the ^-lactone (CXI I I ) 
(100 mg. ) was placed in an o i l bath at 120° and then 
the temperature of the bath was slowly raised. A f t e r 
reaching 160°» the l i que f i ed mass began frothing due 
to the evolution of carbon dioxide. Afiier 15 minutes* 
the frothing ceased and the evolution of carbon dioxide 
dropped to a barely perceptible quantity. The melt was 
allowed to stand at 160° f o r an additional 15 minutes. 
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Upon cooling to room -beraperature and t r i tura t ion with 
methanol ( 0 « 5 i n l » ) » long white needles separated. The 
crystals were separated by f l l t 0 r a t i o n and re c rys ta l l i zed 
22 
from methanol-acetone pair (80 mg. ) m.p.66°, Pcl -126°. 
D 
Mixed m*p. with an authentic sample of B-norcholest-5-
ene (XV) or with the product from (A ) showed no 
depression. I t gave a yellow colour with t e t ran i t ro -
methane in chloroform and the infrared spectrum was 
ident ical v/ith that of the authentic sample (XV). 
(B ) . From B-norcholesterol (CIV) . 
The authentic sample of B-norcholest-5-ene (XV) 
6 3 
was prepared according to Dauben e t . a l . from B-nor 
cholesterol (CIV) . 
A solution of B-norCcholesterol (CIV) (0 .4 g . ) 
in pur i f ied thionyl chloride ( 2 ml . ) was allowed to stand 
at room temperature f o r 2 hours. The excess of thionyl 
chloride was removed by d i s t i l l a t i on under reduced 
pressure. The crude 3 ^-chloro-B-norcholest-5-ene thus 
obtained was dissolved in hot iso-amyl alcohol (15 ml . ) 
and the solution was then heated to r e f lux temperature. 
Sodium metal (0.8 g . ) v;as added and the mixture allowed 
to r e f lux for an hour when a l l the sodium metal dissolved. 
The reaction mixture, while hot, was poured into water. 
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I t was extracted with ether, the ethereal solution was 
washed vrith dilute hydrochloric acid, sodium hydrogen 
carbonate solution, v/ater and dried over anhydrous sodium 
sulphate. The solvent was removed under reduced pressure 
and the crude product crysta l l i zed from methanol-ether 
22 6 3 (0.25 g . ) , m.p.66°, -19S° (reported m.p.63-
25 ^ • 
64°, M - 129°;. 
D 
Analysis. Found« C, 87.38? H, 12.32 
Calculated f o r C, 87.565 H, 12.44$S 
I t gave a yel low colour with tetranitromethane 
in diloroform and shows strong infra-red absorption 
bands at 3010, 1626 , 820 and 790 Cm."^ 
3 P-Acetoxy-B-norcholest-5-ene (LXXXV). 
The ^-lactone (LXXXVIII) (1 .0 g . ) was taken in a 
pyrex tes t tube and placed in an o i l bath at 150°. The 
temperature of the o i l bath was slowly raised to 170° 
when a vigorous evolution of carbon dioxide was observed. 
I t was kept in the o i l bath at 170° t i l l there was no 
more frothing. On cooling the reaction mixture to room 
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temperature and t r i turat ion mth acetone, af forded long 
white plates •which a f t e r recrys ta l l i za t ion from aqueous 
24 
acetone gave (LXXXV) (0.75 g . ) , m.p.82°, O ] -87.2° 
• 25 ^ 
( chloroform)(reported^^ m.p.78-79° , -86.9° ) . 
D 
I t gave a yel low colour with tetranitromethane 
in chloroform. 
B-Lior: cholesterol (CIY ) . 
( A ) . From B-norcholesteryl acetate (LXXXV). 
A solution of B-norcholesteryl acetate (LXXXV) 
(0 .5 g. ) in methanolic potassium hydroxide (S^ > 7 ml . ) 
was refluxed for an hour on a water bath. To the 
cooled solution was added excess of water when a 
voluminous white precipitate separated. I t was ac id i -
f i e d with di lute hydrochloric acid and extracted with 
ether. The ethereal solution was washed v;ith sodium 
hydrogen carbonate solution (10%), v;ater and dried over 
anhydrous sodium sulphate. Removal of desiccant and 
solvent gave an o i l which crys ta l l i zed from methanol 
(0.41 g. ) , m.p.llS®, - 89.4° (chloroform) 
^ - 2 1 
(reported^^ m.p. 115 .5 -116 .7 ° , M - 8 9 . 8 ° ) . 
D 
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Analysis. Found J C» 83.54j H, 11.85 
Gal ciliated f o r CggH440s C, 83.80; H, 11.9C% 
(B ) . From B-norcoprostan-3 ^ t 5 F •-dih?/'drox'i^-6-
carb 0x^^lic acid (XCl/II). 
The above acid (XCVII) (200 mg.) vras covered with 
f resh ly d i s t i l l e d quinoline ( 2 ml . ) and the mixture was 
heated in an o i l bath maintained at about 230^^ . A brisk 
evolution of gases occufved and v/hen i t subsided (10 
minutes) J the mixture v/as allowed to atta in room 
temperature. I t was extracted with ether» the ethereal 
solution v;as washed successively with d i lute hydrochloric 
ac id j sodium hydrogen carbonate solution* water and 
dried over anhydrous sodium sulphate. I t provided an 
o i l which crys ta l l i sed from methyl alcohol (85 mg.) , 
21 
m.D. and mixed m.p. v/ith (CIV) 115-116®, -89.6° 
^ D 
(chloroform) (reported^^ m.p.115.5-116.7°, [ '^J^^ -89.8° ) 
D 
Analysis. Founds C, 83.625 H, 11.73 
Calculated f o r C^E^^Ot Q, 83.80; H, 11.9(^ 
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Methyl 5-keto-5»6-secocIiolestan-6-carboxylate (CXEI). 
To an ethereal solution of the seco-acid (XEV) 
(500 mg.) vjas added an ethereal solution of diazomethane 
in the cold t i l l a yellow colour persisted. The excess 
of diazomethane was destrojred by the addition of a few 
drops of acetic acid and the solvent was evaporated on a 
water bath. The residue thus obtained as an o i l 
c rysta l l i zed from methanol (300 mg,) m.p.103-104° 
(reported^"'' m.p.l02°) . 
I t has strong infra-red absorption bands at 
1740, 1700, 1240 Cm. 
Methyl B-norcopros;i(tan-5 -hydroxy-6-carboxylate (CXIV). 
(A ) . From mf^thyl 5-k:eto-5,6-secocholestan-6-carboxylate 
(CXI I ) . 
The compound (CXII ) (500 mg.) was dissolved in 
methyl alcohol (25 mlo); a solution of sodium metal 
(50 mg. ) in methanol (25 ml. ) was added and refLuxed on a 
water bath f o r 72 hours. The solution was concentrated 
to 8 ml. and then di luted v/ith excess of water. I t was 
ac id i f i ed with dilute hydrochloric acid, when a 
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voluminous white precipi tate separated* which was 
extracted with ether. The ethereal solution was washed 
with sodium hydrogen carbonate solution, water and dried 
over anhydrous sodium sulphate. Removal of the solvent 
provided an o i l I'jhich on t r i tu ra t ing with methyl alcohol 
gave (CXIV) (250 mg. ) , m.p. 68° (reported^^ m.p.65°). 
The in f ra-red spectrum shows strong peaks at 3500, 
1750, 1280 Cm.""^ 
(B ) . Bv the interact ion of the P -lactone (CX I I I ) m th 
sodium methoxide in methanol. 
The p-lactone (CX I I I ) ( 0 . 2 g . ) was dissolved in 
methanol (20 ml . ) ( d i s t i l l e d over potassium hydroxide) 
and a solution of sodium methoxide in methanol (prepared 
"by d issolv ing 2 g. sodium metal in 20 ml. methanol) was 
added to i t . The reaction mixture was allovred t o stand 
at room temperature f o r 12 hours and then di luted mth 
large excess o f v/ater. I t was extracted with ether, the 
ethereal solution was washed mth water and dr ied oarer 
anhydrous sodium sulphate. Removal of desiccant and 
solvent provided an o i l vfhich c rys ta l l i s ed from methyl 
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alcohol (0.15 g. ) > m.p. and mixed m.p.68° vdth the methyl 
ester (CXIV) as obtained above in (A ) . I t s in fra-red 
spectrum was found to be identical in every respect with 
the methyl ester (CXIV) mentioned above (A ) . 
(C ) . From B-norcoprostan-5 ^-hydroxy-6-carboxylic acid 
5,6-lactone (CXI I I ) via alkaline hydrolysis fol lowed 
by methylation. 
A mixture of the ^-lactone (CXI I I ) (200 mg.) , 
sodium hydroxide (100 mg.) and 505S ethanol (12 mt.) was 
ref luxed on a water bath f o r an hour. I t was then 
diluted with large excess of water» ac id i f i ed care fu l ly 
mth di lute hydrochloric acid and extracted with ether. 
The ethereal solution was washed with water and dried 
over anhydrous sodixim sulphate. On removing the solvent, 
an o i l was obtained which was methylated with an excess 
of ethereal solution of diazomgthane in the usual manner. 
I t provided the hydroxy methyl ester (CXI¥) (80 mg.) 
which was found to be identical with methyl ester (CXLV) 
obtained previously by m.p. and mixed m.p.68°. I t s in f ra -
red spectrum was identical with that of previously 
obtained product. 
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B~Norcoprostan-5 ^-hydroxY'-S-carboxylic acid (XCII ) » 
A solution of methyl B-norcoprostan-5 ^-hydroxy-
6-carboxylate (CXIV) (250 mg.) , potassium hydroxide 
(1.50 g . ) and methanol (15 ml . ) was refluxed on a water 
bath f o r four hours. The solution was di luted with 
excess of water (a voluminous vJiite precipitate appeared)* 
ac id i f i ed with di lute sulphuric acid and extracted with 
ether. A f ter washing several times with water* the 
ethereal solution was dried over anhydrous sodium sulphate. 
Removal of desiccant and solvent provided the hydroxy 
acid (XCI I ) as a non-crystal l izable oil^'^ (185 mg.). 
The ident i ty of the hydroxy acid (XCII ) was established 
by i t s conversion to methyl ester (CXIV)» m.p. and 
mixed m.p.68°. 
B-Norcoprostan-5 ^-hydroxy-e-carboxylic acid 5>6" 
lactone (CXI I I ) . 
The hydr03<y acid (XCI I ) (185 mg. ), was dissolved 
in dry pyridine (10 ml . ) and toluene-p-sulphonyl 
chloride (500 mg.) was added to i t . The solution was 
kept f o r four days at room temperature. At the end of 
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the reaction period the solution turned red. I t was 
added into ice cold -water and the product was extracted 
with ether. Af ter drying over anhydrous sodium sulphate 
the ether was removed and an o i l thus obtained crysta l -
l i z e d from nethanol in the cOld (82 mg.) , m.p. 88° 
(reported®'^ m.p. 81®). 
I t has strong infra-red absorption band at 
1^20 Cia."^ {li. cb-aTac-tfeTistic j^-i^c-ton^s). 
Ethyl B-ngrcQProstan-fi ^-Hycir<?:cy-^-carbo?^late. 
Sodium metal (100 mg.) was added to absolute 
ethanol (20 ml . ) and T«dien the reaction completely 
subsided, /^-lactone (CXI I I ) (100 mg.) was added. The 
reaction mixture was allowed to stand at room 
temperature f o r 12 hours. I t was di luted with excess 
of \^ater, extracted with ether and the ethereal 
solution was washed with water. A f ter drying over 
anhydrous sodium sulphate, tne solvent was removed and 
a colourless o i l was obtained which f a i l e d to 
c rys ta l l i z e . 
- 148 -
Stab i l i t y of the P -lactone (CXI I I ) in benzoyl chloride 
and pyridine. 
A mixture of the ^-lactone (CXI I I ) (300 mg.)» 
pyridine ( 1 ml . ) and benzoyl chloride (0 .5 ml . ) was 
allowed to stand at. room temperature f o r 30 hours. 
The reactrion mixture was di luted with an ice cold 
water and worked up in the usual manner. The unchanged 
p-lactone (CXI I I ) (290 mg.) was the only material 
obtained? m.p. and mixed m.p.88°. 
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6-Ni trochole st-S-e ne. 
To the f i n e l y powdered cholest-5-ene (CX) 
(6.0 g, ) was added f a c i a l acetic acid (50 ml . ) and 
the mixture vigorously s t i r red at room temperature. 
Fuming n i t r i c acid (d 1.5; 15 ml . ) was rapidly added 
and the s t i r r ing was continued f o r an hour. The 
reaction mixture was then poured into cold water and 
the yellow product was extracted v/ith ether. The 
ethereal solution was washed V7ith sodium hydrogen 
carbonate solution (unt i l the washings were pirik) and 
dried over anhydrous sodium siilphate. On removing 
the solvent an o i l was obtained which c rys ta l l i z ed 
from ethyl alcohol in l e a f l e t s (4.15 g . ) , m.p.117-118° 
(reported^^ m.p.117-118°). 
Cholestan-€-one CCLXXKI^). 
6-Kitrocholest-5-ene (6 .1 g . ) was dissolved in 
g lac ia l acetic acid (250 ml . ) and to th is solution 
zinc dust (12.0 g.-) v;as added in small portions. 
Af ter the i n i t i a l exothermic reaction had subsided 
(one-half hour), the suspension was heated under re f lux 
fo r three hours and a few ml. of water added now and 
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then during the course of reaction. The solution was 
then f i l t e r e d and the residue washed with two 10 ml. 
portions of acetic acid. To the f i l t r a t e was added a f 
fev7 ml. of water t i l l turbidi ty developed and i t was 
allovred to stand overnight at room temperature. The 
crystal l ine material was f i l t e r e d under suction and 
washed thoroughly vath water in order to remove zinc 
acetate. The organic sol id was a i r dried and then 
crysta l l i zed from ethyl alcohol in l e a f l e t s (3 .5 g . ) , 
m.p.98-99° (reported^^^ m.p.95-96°). 
Oxime of Cholestan-6-one (CLXXXIV). 
A mixture of cholestan-6-one (CLXXXLV) (0 .1 g . ) 
ethanol (15 m l . ) , hydroj<ylanine hydrochloride ( .05 g. ) , 
water ( 2 ml . ) and a few drops of potassium hydroxide 
solution was heated on a water bath f o r 15 minutes. On 
di lut ion with a few droDs of water, a crystal l ine sol id 
was obtained which vras f i l t e r e d under suction, vrashed 
with water and air dried. Crysta l l i zat ion from ethanol 
gave the desired oxime ( .08 g . ) m.p.l92° (reportedUO 
m. p. 194-196°). 
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Toiuene-p-sulphonylhydrazide (OLXXV). 
To toluene-p-sulphonyl chloride (5.0 g . ) in 
benzene (13 JILL.)» hydrazine hydrate solution (13 ml . ) 
(5 ml. of lOC^ hydrazine hydrate and 8 ml. of water) 
was added. The mixture was shaken, cooled now and 
then under a water tap to control the vigour of the 
reaction. I t was mechanically shaken f o r 2 hours when 
a white sol id precipitated out. The so l id was 
f i l t e r e d under suction, washed with cold V7ater (15 ml . ) 
and then with petroleum ether (b.p.40-60°) (10 ml . ) 
and air dried. The crude product (5.11 g . )> m.p.l05-
110° was crysta l l i zed from 15 parts of water in long 
needles (7C^ recovery, 3.5 g . ) , m.p.l l2° (reported^^-
m.p.l l2®). 
Cholestan~6~one toluene-p-sulphonyl hydrazone (CXXXII). 
Cholestan-6-one (CLXXXEV) (2.0 g. ) v/as dissolved 
in warm f a c i a l acetic acid (20 ml . ) . The solution \ias 
cooled and toluene-p-sulphonylhydrazide (2 .0 g . ) was 
added vrith shciking. Af ter about 15 minutes, a 
crystal l ine msiterial began to separate and the reaction 
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mijcture was allowed to stand overnight at room temperature, 
The so l id material was f i l t e r e d under suction, washed with 
ethanol and a i r dried. Crysta l l i zat ion from ether gave 
the hydrazone (CXXXEI) as f ine needles (1.98 g. ) , 
m.p.l6 5° (decomp). 
Analysis. Founds C, 73.70; H, 9.66 
requires C, 73.65j H, 9 . 7 ^ 
Alkaline decomposition of Gholestan-6-one toluene 
sulphonyl hydrazone (CXXXII). 
Sodium metal (0.61 g. ) was dissolved in f reshly 
d i s t i l l e d ethylene glycol (35 ml . ) with warming on a , 
water bath. The solution was cooled to g 40° and the 
hydrazone (CXXXII) (2 .0 g . ) v;as added. The mixture was 
gradually heated on an o i l "bath and at about 110° , 
evolution of nitrogen gas started. The heating was 
continued upto 150° and the reaction mijcbure was kept 
at that temperature i inti l no further gas apparantly 
evolved. Af ter cooling to about 60° , the mixture was 
di luted with a large excess of water and kept overnight 
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at room temperature. The whole mass was extracted 
v/ith ether and the ethereal extract was washed success!' 
vely with di lute hydrochloric acidf sodium hydrogen 
carbonate solution (10%) and water and dried over 
anhydrous sodium sulphate. Removal of desiccant and 
solvent provi.ded an o i l (0.62 g. ) which was chromato-
graphed over neutral alumina (E.Merck, Darmstadt) 
(20.0 g . ) . The column was eluted with petroleum ether 
(b.p.60-80°) and f ract ions of 15 ml. were co l lected. 
Fractions 1, m.p.86-90° (24 mg. ) 5 2, m.p.86-90° 
(212 mg.)5 3, m.p.88-90° (235 mg. ) ; 4, i».p.88-90° 
(64 mg. ) gave a yellow colour with tetranitromethane 
in chloroform. They were combined together and 
crys ta l l i zed from acetone to give cholest-5-ene (CX) 
(0.503 g. ) , m.p.94°. Mixed m.p. determination v;ith 
the authentic specimen^ of cholest-5-ene (CX) showed 
no depression. 
Fractions 5-10 did not y i e l d any product. The 
column was further eluted with benzene-petroleum ether 
(1S2)» benzene, benzene-ether (5S1), dry ether and 
methyl alcohol but no other product could be obtained. 
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3 F-Acetoxy"6~nitrocholest--5-ene. 
Cholesteryl acetate (CLXXVI) (10.0 g . ) was 
covered -with n i t r i c acid (d 1.42; 250 ml . ) and sodium 
n i t r i t e (10.0 g . ) was gradually added over a period of 
one hour with continuous s t i r r ing . Sl ight coiDling was 
also e f f ec ted during the course of reaction, and 
s t i r r ing was continued fo r aoout 2 hours when a yellow 
spongy mass separated on the surface of the mixture. 
The mixture was di luted with cold water (200 ml . ) when 
a green coloured solution was obtained. The whole mass 
was extracted with ether* the ethereal solution was 
successively washed with water* sodium hydrogen 
carbonate solution (unt i l the washings were pink) and 
water, and dried over anhydrous sodium sulphate. 
Removal of desiccant and solvent provided an o i l T^ich 
crys ta l l i zed from methanol with a trace of acetone 
( 7 .1 g . ) , m.p.l04° (reported^^^ m.p.103-104°), 
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3 ^-Acetoxy^,cholestan~6-one (CLXXIV)* 
3 p-Acetoxy-6-nitt)ocholest-5-ene (6 .0 g . ) was 
dissolved in g lac ia l acetic acid (250 n£L.) and zinc 
dust (12*0 g . ) was added in small portions with shaking. 
The suspension was heated under r e f lux f o r about four 
hours and a few lal. of water was added now and then 
during the course of reduction. The hot solution was 
f i l t e r e d , cooled to room temperature and di luted with a 
large excess of ice cold water. The precipitate thus 
obtained was taken in ether and the ethereal solution 
was washed vrith 10^ sodium hydrogen carbonate solution, 
water and then dried over anhydrous sodium sulphate. 
Evaporation of the solvent gave an o i l -which crys ta l -
l i z e d from methyl alcohol (4.12 g . ) , m.p.128-129° 
(reported^^^ m.p.127-128°). 
Oxime of 3 P-acetoxy3:cholestan-6-one (CLXXIV). 
To a solution of 3 ^-acetojQTcholestan-6-one 
(CLXXIV) (50 mg.) in ethanol (10 m l . ) , was added an 
aqueous solution of hydroxylamine hydrochloride 
(100 mg.) and the mixture was made alkaline by the 
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addition of about 3 drops of potassium hydroxide solution. 
Af ter heating the reaction mixture f o r 10 minutes on a 
water bath» i t was allowed to stand at room temperature. 
Crysta l l i zat ion occu-iJed within 15 minutes and the crude 
oxime was f i l t e r e d and washed with water. Recrys ta l l i -
zation from ethanol gave the desired oxime (41 mg.) , 
m.p.l98® (reported^^^ m.p.194-195°). 
3 P-Acetoxycholestan-6-one toluene~p-sulphonyl 
hydrazone (CLXXO. 
To a solution of 3 ^-acetoxyC:cholestan-6-one 
(CLXXIV) (3 .0 g . ) in g lacia l acetic acid (30 m l . ) , 
toluene-p-siolphonylhydrazide (3 .0 g . ) was added with 
shaking. The reaction mixture was warmed on a water 
bath for about 15 minutes and allovred to stand over-
night at room temperature. A so l id material separated 
out which was f i l t e r e d under suction, washed with ethyl 
alcohol and a i r dried. Crysta l l i zat ion of the crude 
product from ether gave f ine needles (3.108 g . ) , 
m.p.lSB® (decomposition). The hydrazone is insoluble 
in ethyl alcohol but soluble in ether. 
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Analysis. Found» C» 70.35j H» 9,21 
C, 70.505 H, 9.15P& 
Alkaline decomposition of 3 ^-acetoxycholestan-e-
one toluene-T)-si3lT)honylhydrazone (CLXX). 
The tosylhydrazone (CLXX) (11.0 g . ) v/as suspended 
in a solution* prepared by dissolving sodium metal (3.60 g. ) 
in ethylene ^ y c o l (220 ml . ) and heated on an o i l bath. 
The nitrogen evolution started at 110° and the solution 
was kept at 150° for two hours. A f ter cooling the reaction 
mixture to room temperature, an excess of water was added 
and i t was kept overnight. The precipitate was extracted 
with ether and the ethereal solution was successively 
washed with dilute hydrochloric acid, sodium hydrogen 
carbonate solution and water, and dried over anhydrous 
sodium sxolphate. Removal of desiccant and solvent 
provided a semi so l id (4.12 g . ) , which was treated with 
acetic anhydride (5 ml. ) and pyridine (7 .5 ml. ) and kept 
overnight at room temperature. Af ter usual work up the 
crude acetate thus obtained (4.15 g . ) was chromatographed 
on neutral aluminoL (E.Merck, Darmstadt) (120 g . ) . The 
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column was ^uted in 20 ml. portions with benzene 
( f ract ions 1-10) , benzene-ether mixture ( l O t l ) 
( f rac t ions 11-20)» dry ether ( f rac t ions 21-25) and 
methyl alcohol ( f ract ions ^ - 3 0 ) . 
Fractions 1, m.p.110-112° (0.54 g. )J 2, m.p.l lO-
114° (1.06 g . ) ; 3, m.p.110-112° (0.32 g . ) j 4, m.p.l lO-
114° (0.21 g . ) gave a yellow colour with t e t ran i t r o -
methane, were combined together and c rys ta l l i z ed from 
acetone (1.99 g . ) , m.p.113-114°. I t was iden t i f i ed as 
cholesteryl acetate, m.p. and mixed m.p.113-114°. 
Fractions 5-10 did not give any product. 
Fractions 11, m.p.88-90° (.018 g . ) ; 12, m.p.88-90° 
(0.194 g . ) ; 13, m.p.92° (0.438 g. )J 14, m.p.92-94° 
(0.415 g . ) ; 15, m.p.88° (0.342 g . ) gave a negative 
tetranitromethane t e s t , were combined together and 
crysta l l i zed from methanol to give 3 /^-Acetoxycholestan-6 
c^-ol( 2-acetoxy) ethyl ether (CLXXVII ) (1.22 g.^), 
38 
m.p.96°, M + 4 2 ° . 
D 
Analysis. Found? C, 74.20; H, 10.48 
^33^56^5 C, 74.39; H, 10.59% 
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I t has strong infrared absorption bands at 
1750, 1250 (acetate group), 1030, 1095 C m . ( e t h e r 
l inkage) . The n.m.r. spectrum shows a broad peak at 
2.98 (proton at Gg) and another broad peak at 4,70 ppm 
(proton at Cg)* I t has tvro quadruplets centered at 
3.60, 4.12 ppm ( four protons in the ether side chain). 
Fractions 16-20 did not give any product. 
Fractions 21-25 (dry ether) y ie lded only traces of 
colourless o i l y material and was not investigated any 
further. 
Fraction 25 (methanol) gave 3 ^-acetoxycholestan-6 
o<-ol( 2-hydroxy) e thy l ether (CLXXVII I ) (0 .368 g . ) , 
m.p.62°. A f ter c rys ta l l i za t ion from methanol i t had a 
S8 
m.p.68° and + 60°. I t did not give yellow 
D 
colour with tetranitromethane in chloroform. 
Analysis. FoundJ C, 75.52; H, 11.01 
^31^54^4 requires C, 75.87 j H, 11.09% 
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I t has strong infrared absorption bands at 3500, 
1750, 1245, 1025, 1050 and 1095 Cm. The n.m.r. spectrum 
has a broad peak at 4.70 (proton at C^) and a multiplet 
centered at 3.63 ppm ( four protons in the ether side 
chain). 
Compound (ca-iXXVII), acetic anhydride and pyridine. 
The compound (CLXXVII) (100 mg.} , pyridine 
(0 .5 ml. ) and acetic anhydride (0 .5 ml . ) v/ere mixed up 
and the mijcbure kept overnight at room temperature. 
A f ter working up in the usual manner (CLXXVII) (96 mg.) 
was obtained unchanged, m.p. and mixed m.p.96°. 
- 161 -
Relationship between 3 ^-acetoxycholestan-6'=<-ol 
(2-acetoxy) ethyl ether (CLXXAnil) and 3 ^-acetoxy 
cholestan-&4ol (2-hvdroiiv) ethyl ether (CLXXVIII). 
( i ) . 3 P-Hydroxy^'"cholestan-&(rol ( 2-hydroxy) ethyl 
ether (CLXXIX)» from 3 A-acetoxycholestan-^'^ol 
(2-acetoxy) ethyl ether (GLXXVII)i 
(A ) . By alkaline hydrolysis J 
The compound (CLXXVII) (500 mg. ) v;as mixed with 
methanolic potassium hydroxide solution (25 ml . ) and 
refluxed on a water bath fo r an hour. Methyl alcohol 
was removed under reduced pressure and the residue v;as 
diluted vdth v/ater. On ac id i f i ca t ion with di lute • 
hydrochloric acid» a white sol id separated which was 
extracted with ether. The ethereal extract was v/ashed 
several times vrith sodium hydrogen carbonate solution, 
water and dried (anhydrous sodium siilphate). Removal 
of desi'ccant and solvent provided a sol id material 
which crys ta l l i zed from petroleum ether (b.p.60-80°) 
38 
(400 mg. ) , m.p. 105-110° , i°<J - 23.3°. I t gave 
D 
no colour with tetranitromethane. 
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Analysis. Founds C, 77.68; H, 11.54 
C29H52O3 requires s C, 77.625 H, 11 .6^ 
I t has strong infrared absorption bands at 3400, 1055, 
1095, 1150 Cm."^ 
(B ) . By acidic hydrolysis! 
The compound (GLXXVII) (60 mg.), methanol (4 ml. ) 
and concentrated hydrochloric acid (0 .5 ml . ) were mixed 
together and ref luxed on a water bath f o r an hour. 
Methyl alcohol was removed under reduced pressure and 
the residue diluted with ice cold water. A f ter usual 
work up, the sol id residue thus obtained crys ta l l i zed 
from petroleum ether (b.p.60-80°) (47 mg.), m.p.105-110°. 
Mixed m.p. mth the product of alkaline hydrolysis gave 
no depression. I t gave no colour with tetranitromethane. 
I t s infrared spectrum was identical with that 
of the product obtained by alkaline hydrolysis. 
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( i i ) . 3 ^-jiydroxycholestan-e (jLAydroxyjethyl-
ether (CLXXEX) from 3 ^-acetoxvcholestan-6 °<~ol 
(2-hydroxy) ethyl ether (CLXXVIII). 
The compound (CLXXVIII) (100 mg.) was hydrolysed 
with IC^ irethanolic potassiiom hydroxide as described in 
the previous experiment. I t was worked up in the usual 
manner and provided a sol id which was re c rys ta l l i zed from 
petroleum ether (b.p«60-^0°) . The sol id compound (82 mg.) 
was found to be identical with (CLXXTX) obtained previously 
by m.p. and mixed m.p.105-110°. 
( i i i ) . 3 ^-Acetoxvcholestan-e-g(-ol (2-hydroxy) e thy l -
ether (CLXXVIII) from 3 g-acetoxycholestan-6 -
ol( 2-acetoxy) ethyl ether (GLXXVII)i 
The compound (CLXX¥II) (100 mg.) was dissolved 
in benzene ( 1 ml . ) and the solution was placed on a 
column of neutral alumina (3 .0 g . ) . The coliamn was 
allowed to stand f o r 24 hours and then eluted with 
benzene-ether miiture (10«1 ) , which yielded (CLXXVII) 
(22 mg.)» m.p. and mixed m.p.96° with the compound 
obtained previously. The column was then eluted with 
benzene-ether (1 «1 ) which yielded no product. On 
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elution with methanol (OiXXVIlI ) (62 mg.) was obtained 
which a f t e r crysta l l i za t ion from methanol-ether gave 
the pure product (CLXXVIII)» m.p. and mixed m.p.68° 
with the product oTatained previously. 
( i v ) . 3 ^-Acetoxycholestan-e <^-01 (2-acetoxy) ethyl 
ether (CLXXYII) from 3 ^~acetoxycholestan-6<<-
ol (2~hydroxy) ethyl ether CCLXXVIII). 
The compound (CLXXVIII) (100 mg.) was treated 
with pyridine (0 .5 ml . ) and acet ic anhydride (0 .5 ml . ) 
and the reaction mixture was allowed to stand over-
n i ^ t at room temperature. I t was poured on crushed 
ice-water mixture when a -v^ite precipitate was obtained 
which xiras extracted with ether. The ethereal extract 
was washed mth dilute hydrochloric acid» sodium 
hydrogen carbonate solution, water and dried over 
anhydrous sodium sulpiride. Removal of desiccant and 
solvent provided an o i l which crys ta l l i zed from 
methanol (94 mg. ) , m.p.96°. I t was found to be 
identical with (GLXXVII) obtained previously by m.p. 
and mixed m.p.96°. 
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(v^* 3 /^-Acetoxycholesrban-6 c<~ol( 2-acetoKV") ethyl 
ether (CLXXVII) from 3 ^~hydroxycholestan'-6 
ol ( 2--hydroxy) ethyl ether (CLXXIX). 
The compound (CLXXEX) (200 mg.) was treated with 
pyridine ( 1 ml . ) and acet ic anhydride ( 1 nfl..) and the 
reaction mixture was allowed to stand at room tempera-
ture f o r 24 hours. I t was worked up in the usual 
manner and the product obtained a f te r c rys ta l l i za t i on 
from methanol was found to be identical with (CLXXVII) 
obtained previously by m.p. and mixed m.p.96°. 
Cholestan-6 2-hydroxy) ethyl ether (CXCV). 
3 (^--flydroxycholestan-e °^-ol( 2-hydroxy) ethyl 
ether (CLXXIX) (240 mg.) and thionyl chloride (2 .4 ml . ) 
were mixed together when a vigorous reaction ensued. 
The mixture was allowed to stand at room temper^tute 
f o r two hours and the excess thionyl cliloride was 
removed under reduced pressure. The crude dichloride 
(CXCVI) thus obtained was dissolved in hot amyl alcohol 
(16 ml . ) and the solution was heated to r e f lux tempera-
ture. Sodium metal (1.20 g . ) was added and the mixture 
was allowed to re f lux f o r an hour. A f ter cooling to 
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room temperature, the reaction mixture was diluted with 
water and extracted with ether. The ethereal extract 
was washed with dilute hydrochloric acid, sodium 
bicarbonate solution water and dr ied over anhydrous 
sodium sulphate. On removing the solvent an o i l vras 
obtained whid). c rys ta l l i z ed from acetone (122 mg.), 
m.p.lOO®. I t gave a negative Be i l s te in test°^gave no 
colour vri-th tetranitroraethane. 
Analysis. Founds C, 80.54; H, 11.98 
C29H52O2 requires'. C, 80.49; H, 12.11^ 
The infrared absorption spectrum shovjs peaks 
at 3350, 1100, 1050 Cm. The n.m.r. spectinjm shows 
symmetrical signals at 3.63, 3.70 ppm. (accounts f o r 
-O-CHg-OHg-OH). 
Attempted degradation of 3 ^-acetoxycholestan-eo^-ol 
(2-acetoxy) ethyl ether (CLXXVII) by hydriodic acid. 
(Ether cleavage). 
A mixture of 3 ^-acetoxycholestan-6c/C,-ol( 2-acetoxy) 
ethyl ether (CLXXVII) (150 mg.), ace:tic anhydride (3 ml . ) 
and hydriodic acid (d 1.5; 0.5 ml . ) was heated under 
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re f lux f o r 6 hours. The reaction mixture was cooled to 
room temperature and a saturated solution of sodium 
hydrogen sulphite was added. The precipitate thus 
obtained was extracted with ether, the ethereal solution 
was washed mth sodium hydrogen carbonate solution and 
water and dried over anhydrous sodium sulphate. Removal 
of the solvent provided a tar which f a i l e d to provide 
any neat product. 
(B ) . Degradation of 3 ^ ~acetoxycholestan-6 oC-oK 2-
acetoxy) ethyl ether (CLXXVII) into 3 , 6°^-
diacetoxycholestane (CLXXX) by boron t r i f l u o r i d e -
etherate and acetic anhydride. (Ether cleavage). 
3 ^ -Acetoxycholestpn-6 c>^-ol( 2-acetoxy) ethyl 
ether (CLXXVII) (0 .5 g. ) was c3issolved in dry ether (5 ml . ) 
and acet ic anhydride (20 ml . ) was added to i t . The 
mixture was cooled to 0° and, to th i s fresi i ly r ed i s t i l l ed 
boron t r i f luor ide -e the rate (3 .5 ml . ) vAiich liad also been 
cooled to 0° , was added. The mixture was allov/ed to 
stand at 0° temperature f o r 60 hours? a green colour 
developed towards the end of th is period. The reaction 
mixture was poured into ice-cold water and a f te r a fev/ 
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hours» was extracted vjith ether. The ethereal extract 
was washed mth sodium hydrogen carbonate solution ( ; 
water and dried over anhydrous sodium sulphate. The 
solvent was removed under reduced pressure and the 
sol id residue (0.38 g . ) thus obtained V7as chromato-
graphed over neutral alumina (E.Merck, Darmstadt) 
(12.0 g . ) . The column v/as eluted in 15 ml. portions 
with petroleum ether (b.p.60-80°) ( f rac t i ons l -10 ) , 
petroleum ether (b.p.60-80°) and ether ( l O t i ; f ract ions 
11-20)J benzene-ether (SSI? fract ions 21-30), dry ether 
( f ract ions 31-35) and methyl alcohol. 
Fractions 1-5 yielded only traces of an o i l 
which gave a yellow colour with tetranitromethane. A l l 
these fract ions were combined and crysta l l i zed from 
acetone to give 3/^  -acetoxycholest-5-ene (CLXXVI) 
(12 mg. ) , m.p.l l5° which was ident i f i ed by m.p. and 
mixed m.p. vrith the authentic specimen. 
Fractions 6-10 did not y i e ld any product. 
Fractions 11, m.p.48-50° (22 mg.); 12, m.p.50-52° 
(65 mg.), 13, m.p.50-52° (82 mg.); 14, m.p.50-52° 
(83 mg.); 15, m.p.50-55° (82 mg.); 16, m.p.50-55° 
(21 mg.) did not respond to tetranitromethane test were 
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combined together and crys ta l l i zed from methanol to 
give cholestan-3 ^ , 6 K-dio ld iacetate (CLXXX) (0.334 g . ) » 
m.p.55°, [^ Q + 39° ( r e p o r t e d ® ^ m . p . 55-56° 
+ 39°). ^ 
D 
Mixed m.p. with the authentic sample gave no depression. 
Analysis. Founds C, 76.21; H, 10.83 
Calciliated fo r Cgj^ H^gO^s C, 76.18; H, 1072J& 
I t s infrared spectriim shows peaks at 1730il240 
and was found identical in every respect with that 
of the authentic sample ( O J X X X ) . 
Elution with benzene-ether» ether and methyl 
alcohol did not y i e ld any product No.3 ^ , 6 ^-diacetoxy 
cholestane was obtained from any of the f ract ions. 
NOTE? The m.p.55-56° of (CLXXX)®^ i s subject to change 
simply on allov/ing i t to stand under atmospheric 
conditions. In some of the experiments the 
product (CLXXX) having m.p. 108°®*^  was also 
obtained. 
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Cholestan-3 P , 6 < -d i o l (CLXXXI)t Alkaline hydrolysis of 
cholestan~3 ^ , 6 •<~dioldiacetate (CLXXX)« 
The compound (CLXXX) (0o32 g . ) , methanol (15 ml . ) 
and potassiijm hydroxide (1»5 g . ; were mixed together and 
ref luxed on a water toath f o r one hour. A f ter usual work 
up a sol id compound was obtained which on c rys ta l l i z a -
t i on from ether in needles ( .272 g . ) had a m<,p.218°, 
po l^ +38 .3 ° . I t was ident i f i ed as cholestan-3^, 
D 
6®C-diol (cajXXXI) by mixed m.p.217® with an authentic 
sample (reported®'^ m.p.216-217° , + 38°J. 
Analysis. FoundJ C, 80.215 H, 11.92 
Calculated f o r Cg^H^OgJ C, 80cl4; H, 11.96% 
The infra-red spectrum of the d io l (GLXXXI) 
shows a broad peak at aoout 3425 and a sharp peak at 
1050 Cm. and was found to be identical with that of 
the authentic sample. 
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The infra-red spectrum of the product (CH jXXX I I ) 
shows a strong absorption band at 1710 and was 
identical with that of the authentic specimen. 
(B>. Hapid oxidation of Cholestan>3 ^ >6^-d io l (CLXXXI) 
with chromium t r i oxide-dilute sulphuric acid and 
acetone» 
The diol (CLXXXI) (150 mg.) in AnalaR acetone 
(25 ml. ) was cooled in an ice bath and to th is chromic 
acid solution was added dropwise t i l l a pale yellow 
colour persisted. The reaction mixture was kept in 
the cold for about 10 minutes and then di luted with an 
excess of water. The precipitate thus obtained was 
extracted with ether* the ethereal solution was washed 
with 10% sodium hydrogen carbonate solution and water 
and dried over anhydrous sodium sulphate. The solvent 
was removed and an o i l thus abtained crys ta l l i zed from 
methanol (102 mg. ) m.p.170-172° , Tc l^ + 11.4°. 
u -J 33 
Mixed m.p. of the above sample with the authentic 
specimen of (CKXXXII) showed no depression. 
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3 P-llydroxycholestan-6-one (CLXXXIII). 
3 P-Acetoxycholestan-6-one (CLXXIV) ( 0 .5 g. ) 
was mixed mth methanolic potassium hydroxide 
solution (25 ml. ) and re f luxed on a water bath f o r t\-jo 
hours. MethanolxK was removed under reduced pressure 
and the residue thus obtained was di luted ^vith water, 
a c i d i f i e d mth hydrochloric acid and extracted with 
ether. The ethereal solution vras washed with sodium 
hydrogen carbonate solution, water and dr ied over 
anhydrous sodium sulphate. The o i l obtained a f t e r 
removal o f ether c rys ta l l i z ed from methanol (422 mg. ) , 
m.p.l42° - (reported^^^ m.p. 142-143° , 
[ V J - 5.1°). 
D 
Gholestan-3 ^ , 6°<-dio l (GLXX}a). 
3 |^4Iydroxycholestan-6-one (CLXXXEII) ( 1 . 2 g. ) 
was dissolved in absolute alcohol (70 ml . ) and sodium 
metal (7 .0 g. ) was added in small portions over a 
period of two hours with s t i r r ing . During the course 
of reduction, the colour of the react ion mixture had 
changed to bright yel low. When a l l the sodium metal was 
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dissolved, the reaction mixture was cooled to room 
temperature aiid then di luted with an excess of water. 
I t was ac id i f i ed mth hydrochloric acid and extracted 
with ether. The etheteal extract was vrashed with sodium 
hydrogen carbonate solution, water and dried (anhydrous 
sodium sulphate). On removing ether, a so l id v;-as 
ODtained which crysta l l i zed from ether (0.8 g. ) , 
m.p.217°, fo -^] + 38.7° (reported^'^ m.p. 216-217° 
+ 38°). 
D 
Analysis. Found J G, 80.13; H, 11.84 
Calculated fo r Cg^H^gOgf C, 80.14,' H, 11,96% 
I t has strong infrared absorption bands at 3425 and 
1050 Cm.-l 
Cholestan-3 f-, 6 °<-dioldiacetate (CLXXX). 
Cholestan-3 /i, 6 K -d io l (CLXXXI), (0 .5 g . ) V7as 
dissolved in dry pyridine (2 ml. ) and acetic anhydride 
(1.5 ml . ) was added to i t . The mixture was allowed to 
stand overnight at room temperature and then poured in 
an ice cold vrater. I t was extracted with ether and the 
ethereal solution was washed with di lute hydrochloric 
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acid» soditim hydrogen carbonate solution, water and 
dried over anhydrous sodium sulphate. Removal of 
desiccant and solvent provided an o i l which 
crysta l l i zed from raethanol (0.382 g . ) » m.p.55-56°, 
r^-j + 39". (reported^® m.p. 55-56°). 
An^ys is . Founds C, 76.32 5 H, 10.78 
Calculated fo r Cg^ ^HggO s^ C, 76.18; H, 10 .7^ 
I t has strong infrared absorption bands at 1735 
and 1235 
Gholestan-3,6-dione (CLXXXII) 
(A ) . Oxidation of 3-hvdroxvcholestan-6-one (CLXXXIII ) 
with chromium tr iox ide in pyridine? 
To a solution of 3 ^-hydroxycholestan-6-one 
(CLXXXIII) (0.35 g. ) in dry pyridine (3 m l . ) , added a 
solution of chromium tr ioxide (0.35 g . ) in pyridine 
(3 ml . ) which had been previously cooled to 15°. The 
reaction flask was stoppered, the contents were mixed 
thoroughly and jiLlowed to stand o v e rn i ^ t at room 
temperature. The reaction mixture was poured into 
water and extracted with ether. The ethereal extract 
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was washed several ly mth water and dried over anhydrous 
sodiiim sulphate. Removal of ether gave an o i l vrhich 
crysta l l i zed from methyl alcohol (t^iTice) (0.108 g » ) » 
m.p.l68®, r^-] + 11.2° (reported^^^ m.p. 168-170° , 
+ 10°). 
Analysis. Pounds C, 80.62j H, 10.82 
Calculated f o r C^H^OgJ G, 80.94; H, 11.07% 
I t has a strong infra-red absorption band at 
1715 Cm."^ 
(B ) . Oxidation of 3-hydroAvcholestan-e-one (CLXXXIII) 
with chromium tr iox ide-d i lute sulphuric acid and 
acet one. 
This method of oxidation provided a much better 
y i e ld of the dione (CLXXXII) than the previous one. 
3 ^-«ydroxycholestan-6-one (CLXXXIII) (0 .2 g . ) 
in AnalaR acetone (30 ml . ) was cooled in an ice bath 
and to th i s chromic acid solution was added dropwise 
mth shaking t i l l a pale yellow colour persisted. The 
reaction mixture was allowed to stand in the cold f o r 
15 minutes and then diluted with cold water (200 nCL.). 
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I t was extracted with ether , the ethereal layer was 
washed with cold water, soditim hydrogen carbonate 
solution and water, and dried (anhydrous sodium 
sulphate). Evaporation of the solvent gave an o i l 
which crys ta l l i zed from methanol (0.152 g . ) , m.p.l70-
172° (reported-^^^ m.p. 168-179°). 
3 ^ ~Acetoxy-5< -bromocholestan--6~one (CXCVIII). 
3/I-Acetoxycholestan-6-one (OjXXIV) ( 2 . 0 g . ) i n 
acetic acid ( 5 ml . ) and ether (d ry ) (20 ml . ) was cooled 
to 0° and a ^ solution o f "bromine in f a c i a l acet ic 
acid (12 ml . ) was added over a period of one hour with 
continuous shaking. The reaction mixture was maintained 
at 0° throughout. Decolorizat ion of bromine solution 
occuiied rapidly with subsequent separation of a 
crysta l l ine material. The ether was removed under 
reduced/^and the crystaliS were f i l t e r e d under suction. 
Re c rys ta l l i za t ion from petroleim ether (b.p.60-80°) 
gave the bromo compound ( C X C V I I I ) in the form of plates 
(1.51 g . ) , m.p.l64°, -136.3° (reported^^^ 
m.p.l62°, - 133°). 
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3 ^ ~Acetoxy-5 P -hydroxveholestan-6 -one (GIG ). 
3 p -Acetoxy-5 «<-bromochole stan-6 -one (CXCVIII) 
(2.0 g . ) was shaken with solution of potassium 
hydroxide in absolute ethanol (30 ml, ) f o r 5 hoars at 
room temperature. After one hour's shaking ethanol 
(20 ml. ) was further added. The reaction mirbure was 
diluted with ether (300 IELL.), the ethereal solution 
was washed with saturated solution of sodium chloride. 
After drying over anhydrous sodium sulphate, the 
yellow solution was f i l t e r e d said the 
ifii^jered. and the solvent was removed under reduced 
pressure. The resulting yellow o i l thus obtained was 
dried under reduced pressure over phosphorus pentaxide. 
The crude product (1.15 g . ) was acetylated with acetic 
anhydride (2 ml. ) and pyridine (3 ml. ) at room 
temperature (48 hours) to provide the desired product 
(GIG) ( 0 . 9 2 g. ) , m.p.142-44° £o<7 - 23.7® 
mi 
(reported^^^ m.p.l42.5-144.5°» P-O - 22.5°). 
D 
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Attempted preparation of 3 ^-acetoxV'-5 ^-hydroxy 
cholestan-6~one tosvlhvdrazone (CO . 
3 f^-Acetoxy-5 ^-hydroxycholestan-6-one (CIC) 
(0 .5 g. ) » toluene-p-s\iLphonylhydrazide (0 .5 g. ) » and 
absolute ethanol (35 ml . ) were boi led together under 
re f lux f o r 60 hours. The mixture was allowed to cool , 
di luted with an excess of water and extracted with 
ether. The ethereal solution was washed with water and 
dried over anhydrous sodium sulphate. Evaporation of 
ether gave back the starting material (0.48 g . ) , 
m.p. and mixed m.p.140-42°. 
Addition of acetic acid or hydrochloric acid 
(as cata lyst ) a3.so f a i l e d to give the desired t o s y l -
hydrazone. 
qholestan-€o<-ol (CLXXXV). 
To a solution of cholestan-G-one (CLXXXIV) 
(1.6 g . ) in absolute ethanol (120 ml . ) was added 
metall ic sodium (10.0 g. large excess) over a period of 
one hour with continuous s t i r r ing . The mixture turned 
yellow and then ^gradually faded to a d i r ty brown colour. 
Towards the end of th is reaction period? the reaction 
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became very slow and the reaction mixture v;as, therefore, 
heated on a water bath. When the addition and the reac-
t ion of sodium was completed i . e . when no more sodium 
remained undissolved, the reaction mixture was di luted 
with large excess of water. On ac id i f i ca t ion with 
di lute hydrochloric acid a vjhite sol id material prec ip i -
tated, which v;as extracted with ether. The ethereal 
extract v/as vjashed with sodium hydrogen carbonate 
solution, water and dried over anhydrous sodium sulphate. 
On removing the solvent, an o i l was obtained, which 
crysta l l i zed from methanol-acetone in cubes (0.95 g . ) , 
ra.p.l30° (reported ^^^ m.p.l29-130°). 
J 
6c<-Acetoxycholestane (CXCI). 
Cholestan-6 <<-ol (CLXXXV) (0 .5 g . ) was dissolved 
in pyridine (1 .5 m l . ) , and acet ic anhydride ( 1 ml . ) v/as 
added to i t . The reaction mixture was allovred to stand 
at room temperature f o r 24 hours, and vms vjorked up in 
the usual manner. I t provided an o i l which crysta l l i sed 
from methanol-acetone in needles (0.49 g . ) , m.p.84° 
(reported^^® m.p.78-79°). 
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Gholestan-e P -o l (CLXXXVII). 
To a s-^urry of lithium aluminiiim hydride 
in sodium-dried ether (60 ml . ) was added dropwise 
solution of cholestan-6-one (CLXXXIV) (1.0 g . ) in 
sodium dried ether (60 ml . ) at a rate su f f i c i ent to keep 
the ether gently re f luxing. Af ter half an hour the 
reaction was stopped; the reaction mixture was cooled 
in i c e , and then decomposed by the addition of ethyl 
acetate (5 ml. ) and cold dilute sulphuric acid (2N, 30 ml. ) . 
•The ethereal solution was separatedj washed mth dilute 
sulphuric aci d» and with water to neutral ity ( l i tmus) . 
After drying over anhydrous sodium sulphate, the solvent 
was evaporated and the colourless o i l thus obtained was 
chromatograohed on alumina (S.Merck> Baroda) (32.0 g . ) . 
The column was eluted in 30 ml. portions with petroleum 
ether (b.p.40-60°) ( f rac t ions 1-11)» benzene-petroleum 
ether (b.p.40-60°) ( U l , f ract ions 12-16), benzene-ether 
(3S1, fract ions 17-20), ether ( f ract ions 21-25) and 
methyl alcohol ( f ract ions 26-30). 
Fractions 1-5 furnished the unchanged cholestan-
6-one (CLXXXIV) (22 mg.), m.p.96-98° a f ter r ec rys ta l l i z a -
t ion from ethanol. Mixed m.p. vath an authentic sample 
of (CLXXXIV) gave no depression. 
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Fractions 6 , m.p.78-80° (28 mg.; j 7, m.p.78-80° 
(32 mg.;; 8, m.p.78-80° (24 mg. ) 5 9» m.p.78-80° (22-mg.) ; 
1 0 , m.p. 78-80° (42 mg. ; 5 11» m.p.78-80° (35 mg. ) 5 12, 
m.p.78-80° (178 mg. ) j 13 m.p. 78-80° (212 mg. ) were 
combined together and crys ta l l i zed from methanol, to 
give cholestan-6/3-ol (CLXXXVII) (0.534 g . ) , m.p.80-82° 
(reported^^"^ m.p.80-82°;. 
Fractions 14-16 gave no product. 
Fractions 17-19 gave cholestan-6 c<.-ol (CLXXXV) 
(62 mg. ) , m.p.128-30° a f t e r r e c rys ta l l i z a t i on from 
acetone. A mixed m.p. determination with an authentic 
specimen showed no depression. 
Fractions 20-30 l e f t no residue on evaporation. 
Choles-t^pC-ol methyl ether (CLXXXVi;. 
To a solution of cholestan-6e<.-ol (CLXXXV) 
(1.05 g . ) in sodium-dried benzene (50 m l . ) , potassium 
metal (0.75 g . ) was added and the mixture was re f luxed 
f o r an hour with vigorous shaking at interya ls to 
disperse the molten potassium into small g lobulets. 
Freshly d i s t i l l e d methyl iodide (25 ml . ) vias added and 
the re f lux ing was continued f o r 4 hours during which 
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time potassimi iodide gradually separated out. The 
reaction mixture was cooled to room temperature and 
methanol (100 ml. ) was added to destroy the excess of 
potassium metal. The solvents were removed under 
reduced pressure and the residue was extracted \'rf.th 
petroleum ether (b.p.40-60°j . The petroleum ether 
extract (about 300 ml . ) was f i l t e r e d through a column 
of neutral a3.umina (National Chemical Laboratories* 
Poona) (50.0 g . ) . On evaporation of the solvent, 
cholest-5-ene (CX) (25 mg.) , m.p. and mixed m.p.94° 
was obtained. 
The column was further eluted in 20 ml, portions 
with sodium dried benzene ( f rac t ions 1 -8 ) » benzene-
ether (1 «1 , f ract ions 9-17), ether ( f rac t ions 18-25) 
and methyl alcohol ( f rac t i on 25). 
Fractions 1» m.p. 54-58° (12 mg.); 2, m.p.54-58° 
(28 mg.); 3, m.p.56-58° (94 mg.) j 4, m.p.56-58° (108 mg.) 
5, m.p.56-58° (32 mg.)? 6, m.p.56-58° (23 mg.)5 7, 
m.p.56»-58° (14 mg.) were combined together and recrys-
t a l l i z ed from acetone, to give (CLXXXVI) (0.284 g . ) , 
m.p.60°. I t gave no colour with tetranitromethane. 
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Analysis. Found« C» 84.09; H, 12.37 
CggHsoO requires C, 83.51; H, 12 .5^ 
The compound (CLXXXVI) has a strong infra-red 
absorption toand at 1095 Cm. 
Fractions 8-25 gave no product but f ract ion 26 
gave unchanged cholestan-6oC-ol (CLXXXV) (0.196 g . ) , 
m.p.l30°> a f ter c rys ta l l i za t ion from methanol-acetone. 
Mixed m.p. with an authentic sample of (CLXXXV) gave no 
depression. 
Degradation of cholestan-6pC-ol methyl ether (CLXXXVI) 
•with boron t r i f luo r lde - e the rate and acetic anhydride. 
A mixture of cholestan-6c<.-ol methyl ether 
(CLXXXVI) (120 mg.) in acetic anhydride (5 ml . ) and dry 
ether (4 ml. ) was cooled to 0® and» to this* f reshly 
r ed i s t i l l e d boron t r i f luor ide-etherate (0.8 ml . ) which 
had also been previously cooled to 0° was added. The 
mixture was kept at 0° f o r 60 hours and worked up in 
the usual manner. I t provided an o i l (112 mg.) which 
was hydrolysed with 1055 alcoholic potassium hydroxide 
by re f luxing f o r two hours on a water bath. A f ter usual 
work up a semi-solid (102 mg.) was obtained which was 
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chromatographed on neutral alumina (E.Merck ,Darmstadt) 
(5.0 g. The column was eluted in 5 ml. portions with 
petroleum ether ("b.p.60-80° ;( f ract ions 1-5; » petroleum 
ether (b.p.60-80°;- benzene (1 «1 , f ract ions 6-15; , 
"benzene-ether (1 «1 , fract ions 16-20; and methyl alcohol 
( f rac t ions 21-23;. 
Fractions 1-3, did not y i e ld any product but 
f ract ion & 4 gave cholest—5—ene (CX; (5 mg.;, m.p. and 
mixed m.p.92-94®. I t gave a yellow colour with t e t ra -
nitromethane. 
Fraction 5 l e f t no residue on evaporation. 
Fractions 6, m.p.136-28° (28 mg.;; 7, m.p.126-
128° (36 mg.;; 8, m.p, 130° (18 mg.;; 9, m.p. 130° (8 mg.) 
gave no colour with tetranitromethane, were combined 
together and crysta l l i zed from methanol-acetone. The 
product obtained was ident i f i ed as cholest»s:6c<.-ol 
(CLXXXV) (81 mg.;, m.p. and mixed m.p.130°. 
Fractions 10-23 gave no product. 
Cholestan -6/3-01 (CLXXXVIi;, i f at a l l formed, 
was not in detectable amount. 
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eholegfcan-6oC~oltosylate (CLXXXIX). 
Chol.estan-6oC--ol (CLXXXV; (0.55 g.) was dissolved 
in dry pyridine (1 .5 ml. ) and toluene-p-sulphenyl 
chloride (0 .3 g . ) was added to i t . The reaction mixture 
was kept at room temperature (about 24°} f o r 40 hours. 
I t was poured into ice cold water and extracted with 
ether. The ethereal solution was washed with di lute 
hydrochloric acid» sodium hydrogen carbonate solution 
(1C%)» water and dried over anhydrous sodium sulphate. 
Removal of desiccant and solvent provided an o i l which 
crysta l l i zed from acetone containing a trace of methyl 
alcohol in need3-es (0.286 g. ) , m.p. 108-110° (reported^^"^ 
m.p.l09-110°). 
.Cholestan-6/^-olmethyl ether (CLXXXVIII). 
(A ) . By methanolysis of cholestan--6<<.-oltosylate 
(CLXXXIX). 
A mixture of Gholest-n-6f<-oltosylate (CLXXXIX) 
(200 mg.) and absolute methanol (30 ml. ) was ref luxed 
on a water bath f o r 60 hours. Methanol was removed 
under reduced pressure and the residue thus obtained 
was extracted v/ith ether. A f ter drying over anhydrous 
sodium sid-phatej the solvent was evar)orated and an o i l 
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(182 mg.) thus obtained was chromatographed on neutral 
alumina (National Chemical Lab oratories» Poona) (15 g . ) . 
The column was eluted in 15 ml. portions with petroleum 
ether (b.p.60-80®) ( f rac t i ons 1-10) , benzene ( f rac t i ons 
11-15), benzene-ether ( I S l , f ract ions 16-20), ether 
( f rac t ions 21-25) and methanol ( f rac t i ons 35-28). 
Fractions 1, m.p.90-92 (22 mg.) j 2, m.p.90-92° (14 rag.) 
gave a yel low colour with tetranitromethane, were 
combined together and c rys ta l l i z ed from acetone, to 
give cholest-5-ene (CX) (31 mg.), m.p. and mixed m.p. 
94°. 
Fractions 3-5 gave no product. 
Fractions 6, m.p.70-74° (41 mg.); 7, m.p.72-74° 
(43 mg.); 8, m.p.72-74° (14 mg.); 9, m.p.70-72° (8 mg.) 
gave a negative t es t with tetranitromethane, were 
combined together and on c rys ta l l i za t i on from acetone 
yie lded cholestan-6 ^-olmethyl ether (CLXXXVIII) 
(92 mg. ) , m.p.76-78°, ^ + (reported^'^ 
m.p.77°, M + 1 4 ° ) . 
D 
Fractions 10^20 gave no residue on evauoration. 
Fractions 21-23 gave cholestan-6o<^-ol (CLXXXV) (23 mg.), 
m.p. and mixed m.D.128-130°. 
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Fractions 24-28 gave no product. 
(B ) . Bv the Interaction of c h o l e s t a n - 6 - o l (.CLXXXVII)> 
potassium metal and methyl iodide. 
To a solution of cholestan-6^ -ol (CLXXXVII) 
(0 .5 g . ) in scdium-dried benzene (25 m l . ) , potassium 
metal (0.35 g . ) was added and the mixture was ref luxed 
for an hour with vigorous shaking at intervals to 
disperse the molten potassium into small gLobulets. 
Methyl iodide (12 ml. ) was added and the mixture was 
refluxed fo r 4 hours. A f ter cooling the reaction mixture 
to room temperature, i t was worked up in the manner 
described ear l i e r . The product in petroleum ether 
(b,p.40-60°) (about 250 ml. ) was f i l t e r e d through a 
column of neutral alumina (National Chemical Baboratories> 
Poona) (30.0 g . ) . Removal of the solvent t£rom the 
f i l t r a t e gave a sol id meterial m.p.88-90° which a f ter 
crysta l l i za t ion from acetone had m.p.94°. I t was 
ident i f i ed as cholest-5-ene (CX) (58 mg.) by mixed 
m.p. Hith an authentic sample. 
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The column was further eluted in 25 ml. portions 
with petroleum ether (b .p. 60-80°) ( f rac t ions 1 -4 ) , 
petroleum ether (TD,p.60-80°benzene ( l » l i f ract ions 
5-11), benzene ( f ract ions 12-15), benzene-ether (1 »1 , 
fract ions 16-20) and methyl alcohol ( f rac t ions 21-23). 
Fractions 1-4, gave no product. 
Fractions 5, m.p.70-72° (15 mg.); 6, m.p.70-72° 
(48 mg.)5 7, m.p.72-74° (65 mg.); 8, m.p.72-74° (72 mg.)j 
9, m.p.68-70° (22 mg.) gave a negative tes t with t e t r a -
nitromethane5 were combined together and crysta l l i zed 
from acetone to give cholestan-6-olmethyl ether 
(CLXXXVIII) (202 mg.), m.p.78°, C<<'} + 16°; mixed 
D 
m.p. vath the compound prepared by method (A ) gave no 
depression. 
Fractions 10-15 gave no residue on evaporation. 
Fractions 16-20, gave unchanged cholestan-6jS-ol 
(CLXXXVII) (186 mg. ) , m.p. and mixed m.p.80°. 
Fractions 21-23 yielded no product. 
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Degradation of cholestan-^^-olmethyl ether (CLKiCKTLll) 
with boron t r i f luor ide -e therate and acetic anhydride. 
To a solution of cholestan-6/S -olmethyl ether 
(CLXXXVIII) (180 mg.) in dry ether (5 m l . ) , was added 
acetic anhydride and cooled to 0°. To th i s , f resh ly 
r e d i s t i l l e d boron t r i f luor ide -e therate ( 1 .2 m l . ) , which 
had also been previously cooled t o 0° was added. The 
reaction mixture was kept at 0° f o r 60 hours. I t was 
worked up in the usual manner to provide an o i l , which 
was hydrolysed with 10% alcohol ic potassium hydroxide 
by re f lux ing f o r two hours on a water bath. A f t e r 
usual work up an o i l (126 mg,) was obtained which was 
chromatographed on neutral alumina (National Chemical 
Laboratories, Poona) (8 .0 g . ) . The column was eluted 
in 5 ml. portions with petroleum ether (b.p.60-80°) 
( f rac t i ons 1 - 5 ) , petroleum ether-ether ( l ^ l , f ract ions 
6-10 ) , benzene-ether ( I S I , f ract ions 11-15), ether 
( f rac t i ons 16-20) and methanol. 
J^actions 1> m.p.88-90® (38 mg,); 2, m.p.88-90° 
(32 mg.) gave a yel low colour with tetranitromethane, 
were combined together and on crys ta l l i za t ion from 
acetone gave cholest-5-ene (CX) (62 mg.) , m.p. and 
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mixed m.p.94®. 
Fractions 3-5 gave no product. 
Fractions 6 , m.p,70-74° (8 mg.;> 7, m.p.72-74° 
(11 mg«)> 8, m.p.72-74° (13 mg.> gave no colour with 
tetranitromethajie, were combined together and crys-
t a l l i z e d from methanol to give cholestan-6/S-ol 
(C5LXXXVII) (23 mg. m.p. and mixed m. p.78-80°. 
Fractions 9-10 gave no product. 
Fractions 11-13 gave cholestan-6oC-ol (CLXXXV) 
(14 mg.)5 m.p. and mixed m.p.128-130°. 
Subsequent fract ions yielded no product. 
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Mohammad Shahabuddm Ahmad und Ram Prakash Sharma 
Notiz iiber neue Synthesen von A®-B-Nor-cholesten 
Aus dem Department of Chemistr>, The Ahgarh Muslim University, Aligarh, Indien 
(Eingegangen am 31 Marz 1965) 
3P-Acetoxy-5 6 ^eco-cholestanon-(5) carbonsaure-(6) (1) gibt beim Behandeln mit Benzoyl-
chlond und Pyridin das (3-Lacton 2' ' ' Dieses Verfahren der P-Lactonbildung ist auch bei 
anderen ahnlich gebauten 6-Oxo-carbonsauren der Androstan-2) und Pregnan-Reihe^) an-
gewandt worden 
Wir mochten hier unsere Befunde uber die Reaktion von 5 6-ieco-Cholestanon-(5)-carbon-
sdure-(6) (4) mit Benzoylchlorid/Pyndm unter Bedingungen wie m 1 c mitteilen Dabei 
erhielten wir AS-B-Nor-c holesten (5) (\'ergleich mit authent Material) und nicht das erwartete 
P-Lacton Sp-Hydroxy-B-nor-cholestan-carbonsdure (6)-lacton (6) 5 entstand auch beim 
Erhitzen der ^eco-Saure 4 mit Acetanhydnd Ebenso erhalt man bei der Pyrolyse des (3-Lac-
tons 6 m ausgezeichnf ter Ausbeute 5 Das Lacton 6 wurde nach dem Verfahren von 
Mehrhof und Egle'^^ dargestellt 
AcO 
8Hi7 
CsH.COCl/PyndiD 
Raum j5mp. A c o—c=o 
COjH 
CsHjCOn/Pyridin 
Raumtemp 
Oder AoiO/NaOAo A 
CsHiv 
Das A5-B-Nor-cholesten kann sich aus der seco-Saure 4 uber das (i-Lacton 6 oder das dazu 
isomere Enol-Lacton 3 bilden Da 6 jedoch in Benzoylchlorid/Pyridin stabil ist, verlauft die 
Reaktion moglicherweise uber das ' gliedrige Enol-Lacton 3 Unseres Wissens smd 7-glied-
rige Ring-B-Enol-Lactone nicht haufigZ', und deshalb ist sehr wenig uber ihre Stabilitat 
bekannt Fur das unlerschiedliche Verhalten der ieco-Sauren 1 und 4 gegenuber Benzoyl-
chlorid/Pyridin schlagen wir aulgruid von Modellbetrachtungen folgende Deutung vor Die 
" la) G A Boswell, IV G Dauben, G Ounsson und T RuU, Bull Soc chim France 1958, 
1598, lb) M S Ahmad, F Bano und R P Sharma, Chem Ber 96, 152 (1963), 1=) M S 
Ahmad und F Bano, ebenda 97, 295 (1964) 
2) T Ridl und G Ounsson, Bull Soc chim France 1958, 1581 
3) L Knopf, Liebigs Ann Chem 657, 171 (1962) 
•t) W Mehrhof und A Egle, Liebigs Ann Chem 665, 84 (1963) 
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3-Acetoxygruppe in 1 erschwert eine Enolbildung (A^) wegen ihrer raumlichen Wechsel-
wirkung mit der C-lO-Methylgruppe Deshalb bildet sich das P-Lacton 2 Da diese Wechsel-
wirkung bei der A'^-Enolform von 4 nicht vorhanden ist, konnte 3 bevorzugt werden Die 
Umsetzung einiger 5-Oxo-carbonsduren der Steroidreihe mit Acetanhydnd liefert bekanntlich 
6-gliednge Enol -Lactone ' 'Man lann annehmen, daB 4 analog zuerst 3 bildet, das dann 
zu 5 zerfallt 
Wir danken Herrn Prof A R Kidnai fur die Ermoglichung dieser Untersuchungen und 
dem C S I R , New Delhi, fur eine Junior Fellowship an R P S 
Beschreibung der Versuche 
JS-B-Nor-choIesten (5) 
a) Erne Mischung von 1 0 g jeco-Saur; 1 5 ccm Pyndin und 1 0 ccm Benzoylchlond 
lieB man 72 Stdn bei Raumtemp stehen Das nach ublicher Aufarbeitung erhaltene gelbe 
01 kristalhsierte aus Methanol/Aceton in Plattchen, Ausb 250 mg (29%), Schmp und Misch-
Schmp mit authent 5 (s d)) 66°, [o]|? -125° ( c = 5 % in Chlf ) Die Verbmdung 
gibt mit Tetranitromethan eine gelbe Faibe und stimmt im IR-Spektrum mit dem Praparat 
nach d) uberem 
C26H44 (356 6) Ber C 8"; 56 H 12 44 Gef C 87 52 H 12 41 
b) I 0 g 4 wurde 8 Stdn mit 300 ccm Acetanhydnd und 0 5 g frisch geschmoLzenem Na-
tnumacetat unter RuckfluB erhitzt "^ ach Entfernen des Acetanhydrids 1 Vak extrahierte 
man den ohgen Ruckstand rmt Athtr, vmsch den Extrakt mit 10-proz Natriumcarbonat-
losung, trocknete ihn uber Natriumsulfat und chromatographierte das erhaltene 01 an neu-
tralem Aluminiumoxid Petrolather (40- 60°) eluierte em wachsartiges Produkt, das aus 
Methanol/Ather kristalhsierte Ausb 300 mg (35%), Schmp und Misch-Schmp 66° 
c) 100 mg p-Lacton 6'') eihitzte man im Olbad auf 160—170°, bis das Aufschaumen auf-
gehort hatte (ca 15 M m ) Aus Methanol/Aceton Ausb 80 mg (90%), Misch-Schmp 66° 
d) Authent A^-B-Nor-cholesten wurde nach Dauben et al i") erhalten Schmp 66°, [ajg' 
-126° (e = 5 % m Chlf ) (Lit lO Schmp (53 - 64°, [a]i>= -129°) 
Gef C 87 38 H 12 32 
K Tsuda und R Hayatsu, 3 Amer chem Soc 78, 4107 (1956) 
d) E Capsi, B T Khan und W Schmid, J org Chemistry 26, 3894 (1961) 
7) ^ Wmdaus, Ber dtsch chem Ges 53, 488 (1920) 
W G Dauben und G J Fonken, J Amer chem Soc 78, 4736 (1956) 
9) H Lettre, W Mehrhofur^d A Egle, Liebigs Ann Chem 656, 169 (1962) 
10) W G Dauben, G A Boswell, W Fempleton, J W McFarland und G H Berezin, J 
Amer chem Soc 85, 1672 (1963) 
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Die Methanolyse des 5-Hydroxy-3-acetoxy-B-norcholestan-saure (6)-lactons 
(VII) fuhrt in normalerReal^tion zu X und nicht zu einem Umlagerungsprodukt, 
entsprechend III (OH statt OAc), wie von DAUBEN und Mitarbb 1.2) angegeben 
Ahnlich liefert Hydrolyse bzw Athanolyse die entsprechenden B-Norcholestan-
Derivate VIII bzw VI 
F SORM3', F SORM und H D Y K O V A 4 ) s ow i e W G D A U B E N und G . J F O N K E N D 
berichteten uber eine neue Reaktionsfolge zur Gewinnung von B-Norcholestan-
Denvaten, welche die Umsetzung von 3-Acetoxy-5 6-seco-cholestanon-(5)-saure-(6) 
( I I ) mit Benzoyichlond/Pyndin einschlieBt Spaterhm zeigten G A BOSWELL, 
W G DAUBEN, G OURISSON und T RULL^), dal3 das Reaktionsprodukt em ^-Lac-
ton, namlich 5-Hydroxy-3-acetoxy-B-norcholestan-saure-(6)-lacton-(5 6) (V I I ) , 1st, 
das bei Pyrolyse em B-Norcholesten-Denvat (V ) liefert Dieses Verfahren zur Ge-
winnung von Rmg-norsteroiden wurde erfolgreich auch auf die Androstan-5) und 
Pregnan-Reihe®> ubertragen 
Wir untersuchten eme Angabe von DAUBEN und Mitarbb 1 wonach die Umset-
zung des p-Lactons V I I mit Natriumhydrogencarbonat m Methanol bei Raum-
temperatur den 3-Hydroxy-5 6-seco-cholestanon-(5)-saure-(6)-methylester ( I I I , O H 
statt O A c ) liefern soil Die gleiche Verbindung haben jene Autoren nach ihren An-
gaben auch durch Behandeln der Seco-saure I I mit Natriumhydrogencarbonat m 
Methanol, gefolgt von Methyl lerung des hydrolysierten Produkts, erhalten Kurzhch 
berichteten mdessen H R NACE und E CAPSTACK JR daB sie die Ergebnisse von 
DAUBEN und Mitarbb 1 2) NICHT zu reproduzieren vermochten Wir mochten nun 
unsere Befunde vorlegen. die diese Widerspruche erklaren 
Das p-Lacton V I I wurde durch Natriumhydrogencarbonat m Methanol m eme 
feste Verbindung (Schmp 101°) ubergefuhrt, der wir die Konstitution X des 3 5-Di-
hydroxy-B-norcholestan-saure-(6)-methylesters zuschreiben Das Produkt weist im 
Bereich um 3580/cm eme intensive IR-Absorption (Hydroxylgruppe(n)), ferner eme 
scharfe Bande bei 1739/cm (Estercarbonylgruppe) auf Bei der Acetylierung gab X 
em Monoacetat ( IX ) , Schmp 96°, fur welches das IR-Spektrum (3560/cm) das Vor-
liegen emer Hydroxylgruppe anzeigt Vorsichtige Oxydation von X lieferte den 
1) J. Amer chem See 78, 473b [1956] 
2) Bull See chim France 1958, 1598 
3) Collect czechoslov chem Commun 12, 436 [1947], C A 43, 3018b [1949] 
4) Collect czechoslov chem Commun 13, 407 [1948], C A 43, 1789a [1949] 
5) T RULL und G OURISSON, Bull Soc chim France 1958, 1581 
M S AHMAD und H R NACE, unverofTentlicht 
7) J org Chemistry 26, 502011961] 
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5-Hydroxy-B-norcholestanon-(3)-saure-(6)-methylester (X l b ) (Hydroxylbande bei 
3560, Carbonylbande bei 1705, Estercarbonylbande bei 1735/cm; Eisen(III)-chlorid-
probe negativ). Die Acetylierungs- und Oxydationsexperimente mit X sichem das 
CsHi, 
/ 
V A / 
^ O CO2H 
CH2N2 
NaHCOi 
' CH3OH 
11 
CH2N2 
III 
y/ 
^^^ CO2CH3 
IV 
I 
HOA/ 
RCOCl/ Pyridin 
/ 
HO 
1 
NaOCzH; 
' C2H5OH 
OH CO2C2H5 
VI 
AcO 
/ 
O—CO 
VII 
NaHCOj/CHaOH NaOCHa/CHjOH 
NaOH/HzO 
C2HSOH ' 
CH2N2^  
HO 
/ 
OH CO2H 
VIII 
Cr03 
AC2O /N 
AcO n OH CO2CH3 
IX 
Pyridii 
HO 
/ 
OH CO2CH3 
CrOj 
^ OH CO2R 
XIa: R = H 
X lb : R = CH3 
Vorliegen von zwei Hydroxylgruppen, eine leicht oxydierbar und acetylierbar (se-
Icundares Hydroxyl), wahrend die andere diesen Operationen nicht zuganglich ist 
(tertiares Hydroxyl). Die Anwesenheit von 2 Hydroxylgruppen in X legt fest, daC 
das Methanolyseprodukt von V I I ein B-Norcholestan-Derivat ist. Einen bestatigenden 
Beweis hierfiir erhielten wir aus der Pyrolyse der Dihydroxysaure V I I I : als p-Hydroxy-
s;aure erfuhr sie beim Erhitzen auf 225—230° Decarboxylierung zu einem bekannten 
B-Norcholesten-Derivat, dem 3-Hydroxy-B-norcholesten-(5) (V). Diese Befunde 
lassen keinen Zweifel, daB die Solvolyseprodukte des p-Lactons V I I B-Norcholestan-
IDerivate sind. 
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Das Hydroxy- bzw Athylat-Ion offnen das P-Lacton V I I zu den entsprechenden 
Abkommlingen V I I I bzw V I Es war vermutet worden, verschiedene nucleophile 
Agentien (Hydroxyl-, Methylat- bzw Athylat-Ion) konnten sich unterschiedlich 
gegen das p-Lacton V I I verhalten doch kann aus den Produkten mit Sicherheit ge-
schlossen werden, daB dies nicht der Fall ist In all diesen Solvolysereaktionen findet 
Acyl-Sauerstoff-Spaltung des ^-Lactons V I I statt Die Produkte der Hydrolyse 
(V I I I ) und der Methanolyse ( X ) wuiden m Wechselbeziehung gebracht, was diesen 
Punkt bestatigt 
Entsprechend der Vorschnft von DAUBEN und FONKEND versuchten wir auch, 
den 3-Hydroxy-5 6-seco-cholestanori-(5)-saure-(6)-methylester ( I I I , O H statt O A c ) 
herzustellen Wirerhielten aus I I stetj das Produkt der Eliminierung, d h die 5 6-Seco-
cholesten-(3)-on-(5)-saure-(6) (I ) , die sich zum oligen Methylester I V verestern lieB 
Es 1st plausibel, als Primarprodukt der Umsetzung der Seco-saure I I mit Natrium-
hydrogencarbonat in Methanol die Hydroxyverbindung (II , O H statt OAc ) anzu-
nehmen, die, als p-Hydroxy-keton (Aldol) , in basischem Miheu schnell em Mo l 
Wasser verlieren muG unter Bildung der a (3-ungesattigten Verbindung I 
Die Spektraldaten stutzen die Konstitution des ohgen Methylesters (s oben) zu-
satzlich im Smne von I V I R Banden bei 1680 (a p-ungesattigtes Keton) sowie bei 
1733/cm (Estercarbonylgruppe) UV-Maximum (m Athanol) 230 m[x ( log e 4 04) 
Wir smd Dr A R KIDWAI, dem Vorstand des Department of Chemistry, fur die Bereit-
stellung von Emnchtungen, der ALIGARH MUSLIM UNIVERSITY fur die Gewahrung finanzieller 
Unterstutzung zu Dank verpflichtet 
B E S C H R E I B U N G D E R V E R S U C H E 
Alle Schmelzpunkte smd korrigiert Die IR-Spektren wurden mit dem Perkin-Elmer-
Infracord, das UV-Spektrum mit dem Beckman-Spektrophotometer DU aufgenommen In 
unseren Versuchen verwandten wir Petrolather der Frakt 40 — 60° 
3-Acetoxy-5 6-seco-cholestanon-(5)-saure-(6) (II) bereiteten wir durch Chromsaure-
oxydation von Cholesterylacetat Schmp 128-130°, [a]|° +77 5° (Chlf ) , Lit D Schmp 127 
bis 129°, [a]?? +77 9° 
C29H48O5 (476 7) Ber C 73 07 H1015 Gef C 73 32 H1042 
3-Aceloxy-5 6-seco-cholestanon-(5)-saure-(6)-methylester (III) Durch Umsetzung von II 
mit uberschuss ather DiazomPthanlosung Schmp 81—82° (aus Methanol), [a]?>° +64 5° 
(Chlf ) , Lit 1) Schmp 79 2 -80 6°, +64 7° (Chlf ) 
5-Hydroxy-3 acetoxy-B-norcholeslaii-saure (6)-lacton-(5 6) (VII) 
a) Der im Eisbad gekuhlten I osung von 2 0 g //in 4 ccm Pyridin setzte man 1 ccm Benzoyl-
chlond zu und belieB das Gemisch 72 Stdn bei Raumtemperatur Aufarbeitung, wie bei 
DAUBEN und Mitarbb beschrisben, lieferte nach Kristallisation aus Methanol 1 2 g VII mit 
Schmp 124-125°, 4 59 2° (Chlf ) , Lit Schmp 124-125°, [aji^ +59 6° (Chl f ) 
C25H46O4 (458 7) Ber C 75 94 H 10 11 Gef C 76 21 H 10 21 
Das IR-Spektrum (fest in KBr) zeigte starke Banden bei 1822 (P-Lacton) und 1735/cm 
(Estercarbonylgruppe) 
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b) 2 0 g II, m 4 ccm Pyridm gelost, kuhlte man und gab unter Schutteln 2 ccm Acetyl-
chlond zu Nach 72stdg Stehenlassen dtr Reaktionsmischung bei Raumtemperatur lieferte 
die ubhche Aufarbeitung 06 g VII (Schmp und Misch-Schmp 124-125°) Auch das IR-
Spektrum stimmte mit dem des nach a) bereiteten Produkts uberein 
3 5-Dihydroxy-B-norcholestan-saure (6) methylester (X) 
a) 0 65 g VII, 100 ccm Methanol utid iOO mg Natnumhydrogencarbonat wurden veremigt 
und 30 Stdn bei Raumtemperatur geschuttelt Sodann verdunnte man das Gemisch mit 
groBem TjberschuB an Wasser, extrahierie mit Ather und trocknete den Atherauszug mit 
wasserfreiem Natnumsulfat Die Atherlos-'ang hinterhefi em Ol, das aus Petrolather knstaUi-
sierte Schmp 100-101°, Ausb 470mg, Ix]^" +34 0° (Chl f ) 
C28H48O4 (476 7) Ber C 74 95 H 10 78 Gef C 74 72 H 10 63 
Das IR-Spektrum wies eine breite, Starke Absorption bei 3580, ferner eine scharfe Bande 
bei I739/cm auf 
b) Zur Losung von 0 5 g Natrium in 100 ccm Methanol fugte man 0 5 g VII, beheB das 
Reaktionsgemisch 12 Stdn bei Raumtemperatur und arbeitete wie ublich auf Ausb 230 mg 
Xvom Schmp und Misch-Schmp 100-101°, das IR-Spektrum stimmte mit dem des nach a) 
hergestellten Produkts uberein 
c) 100 mg VIII wurden in der Kalte mit uberschuss ather Diazomethanlosung versetzt 
Nach Zersetzen des Diazomethanuberschusses mit einigen Tropfen Essigsaure lieferte die 
ubhche Aufarbeitung 80 mg X mit Schmp und Misch-Schmp 100 — 101° sowie mit den 
obigen Produkten ubereinstimmendem IR-Spektrum 
3 5-Dihydroxy-B-norcholestan-saure-(6)-atftylester (VI) Man loste 05 g Natrium in 
100 ccm Athanol, gab 0 5 g VII zu, lieU das Reaktionsgemisch 12 Stdn bei Raumtemperatur 
stehen und arbeitete wie ubhch auf Das erhaltene Ol kristallisierte in der Kalte aus Petrol-
ather mit Schmp 102 — 104°, Ausb 0 )2 g Eine zweimal umkristalhsierte Probe schmolz 
bei 105-106° 
C29H50O4 (462 7; Ber C 75 27 H 10 89 Gef C 75 61 H 11 05 
Im IR-Spektrum (Nujol) trat eine starke Absorption bei 3560 sowie eme emzelne scharfe 
Bande bei 1730/cm auf 
3 5-Dihydroxy-B-norcholestan-saure- (6/ (VIII) 0 5 g VII, 0 3 g Natnumhydroxyd und 
30 ccm 50-proz Athanol wurden 1 Stde unter RuckfluB erhitzt Sodann entfernte man den 
groBten Teil des Losungsmittels unter vermindertem Druck, verdunnte den Ruckstand mit 
Wasser und sauerte vorsiehtig mit verd Salzsaure an Nach Extraktion mit Ather wusch 
man den Atherauszug saurefrei und trocknete ihn uber Natnumsulfat Er hmterheB eme 
farblose amorphe Masse, die aus Petrolather/Ather mit Schmp 182 — 183° kristallisierte 
Ausb 0 36 g, [a]y +95 4° (Chl f ) 
C27H46O4 (434 6) Ber C 74 60 H 10 66 Gef C 74 27 H 10 32 
Das IR-Spektrum (fest in KBr) enthielt eme Bande bei 3600, eine breite Absorption zwisehen 
3200 und 3400 sowie eme Bande bei 1710/cm 
B-Norcholesterol (V) 0 2 g VIII wurden ir einem Reagenzglas in em auf 200° erhitztes 
Olbad emgebracht Unter lebhafter Gasentwicklung stieg die Temperatur auf 230° Man 
beheB das ReaktionsgefaB 10 Mm bei dieser Temperatur und heB auf Raumtemperatur ab-
kuhlen, wobei eme hellbraune, glasartige Verbindung entstand Nach Losen in Ather und 
fClaren mit Aktivkohle flltrierte man Das Filtrat heferte nach Abdampfen des Losungsmittels 
em 01, das aus Methanol kristallisierte Ausb 35 mg mit Schmp und Misch-Schmp 115 bis 
116°, [a]f,i - 8 9 6° (Chlf ) , Lit 1) Schmp 115 i - 1 1 6 7°, [a]!,' - 8 9 8° 
C26H44O (372 6) Ber. C 83 80 H 11 90 Gef C 83 62 H 11 73 
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5-Hydroxy-B-norcholestanon- (3)-saure- (6)-methytester (XIb) 
a) 100 mg X, gelost in 50 ccm Aceton und gekiihlt im Eisbad, versetzte man unter Schutteln 
tropfenweise mit Chromsdureldsung^l, bis eine blalJbraune Farbe bestehen blieb. Sodann 
verdilnnte man das Reaktionsgemisch mit einem groCen tJberschuB an kaltem Wasser, 
extrahierte mit Ather, wusch den Atherauszug mit Wasser sowie mit 5-proz. Natriumhydrogen-
carbonatlosung und trocknete ihn mit wasserfreiem Natriumsulfat. Er hinterliefi eine farblose 
amorphe Masse, die aus Petrolather in feinen Nadeln vom Schmp. 194—195° kristallisierte. 
Ausb. 65 mg. 
C28H46O4 (446.6) Ber. C 75.31 H 10.38 Gef. C 75.43 H 10.42 
Das IR-Spektmm (fest in K3r ) wies intensive Banden bei 3560, 1735 und 1705/cm auf. 
b) 50 mg Carbonsawe XIa wurden in iiblicher Weise mit Diazomethan verestert. Ausb. 
40 mg XIb mit Schmp. und Misch-Schmp. 194 — 195° sowie identischem IR-Spektrum mit 
dem nach a) gewonnenen Produkt. 
5-Hydroxy-3-acetoxy-B-norcholestan-saure- (6) -methylester (IX) 
a) 100 mg X versetzte man mit 0.5 ccm Pyridin sowie 0.5 ccm Acetanhydrid und lieB die 
Mischung bei Raumtemperatur 24 Stda. stehen. Sodann gol3 man auf ein Gemisch aus Wasser 
und zerkleinertem Eis, saugte den gebildeten Niederschlag ab und trocknete ihn an der Luft. 
Aus Methanol kamen 80 mg /Xmit Schmp. 96-96.5°, [a]?,': +46.2° (Chlf.). 
C30H50O5 (490.7) Ber. C 73.42 H 10.26 Gef. C 73.16 H 10.34 
Das IR-Spektrum (fest in KBr) zeigte ausgepragte Banden bei 3560 und 1735/cm (mit 
Schulter). 
b) 100 mg VIII acetylierte man wie oben und veresterte das rohe Acetat ohne weitere Rei-
nigung mit Diazomethan. Man erhielt 48 mg IX mit Schmp. und Misch-Schmp. 96—97°; 
auch das IR-Spektrum stimmte mit dem des nach a) bereiteten Produkts uberein. 
5-Hydroxy-B-norchoIestanon-(3)-sdure-(t) (XIa): 50 mg VIII, gelost in 30 ccm Aceton, 
oxydierte man mit Chronisdurelosmg^\ Ubliche Aufarbeitung ergab 37 mg XIa mit Schmp. 
186-187°. 
C27H44O4 (432.6) Ber. C 74.95 H 10.25 Gef. C 74.71 H 10.32 
Das IR-Spektrum (fest in KBr) wies Banden bei 3580, 3400-3250, 1715 und 1710/cm auf. 
5.6-Seco-cholesten-(3)-on-(5)-saure-(6)-methylester (IV): 1 g //wurde mit 1 g Natrium-
hydrogencarbonat und 100 ccm Methanol bei Raumtemperatur 27 Stdn. geschiittelt. Sodann 
sauerte man das Reaktionsgemisch mit Essigsaure an, verdilnnte mit viel ilberschiiss. Wasser 
und extrahierte mit Ather. Der Atherauszug Ueferte nach Waschen mit Wasser und Trocfcnen 
mit Natriumsulfat 0.8 g nicht kristallisierbares 5l, das wie ilblich methyliert wurde. Der 
Methylester /Fkristallisierte nicht; Ausb. 0.7 g. 
Das IR-Spektrum (Film) zeigte Banden bei 1680 (a.(3-ungesattigtes Keton) und 1733/cm. 
UV-Absorptionsmaximum 230 m;x (log e 4.04). 
8) K . BOWDEN, I. M . HEILBRON, E. R . H . JONES und B. C . L . WEEDON, J. chem. SEE. [Lon-
don] 1946, 39. 
